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Preface 


Growth retardation ig an important and 
quantifiable manifestation of undernutrition, 
Measurement of growth has, therefore, always been 
considered a valuable tool for the assessment of the 
nutritional Status of Children, For this reason, 
anthropometry has traditionally enjoyed an important 
place in nutrition Surveys of populations, 


Extensive cross-sectional Studies of growth 
Status of children have been undertaken in developed 
countries (notably U.S.A. and U.K.), and have resulted 
in the elaboration of widely uzed international 
"reference Standards" of growth. Similar Studies 
have been undertaken in Some developing countries 
to determine local growth patterns, identify cntere 
nourished communities, and to assess changes in nutritional 
status over a period of time. ‘The nation-wide study 
ON growth and development of Indian children organised 
by the Indian Council of Medical Research in the 
‘fifties, under the leadership of the National Institute 
of Nutrition (then the Nutrition Research Laboratories) 
is a classical example of a major cross-sectional growth 
study from a developing country. The National Nutrition 
Monitoring Bureau, affiliated to the National Institute 


lat 


of Nutrition, has been conducting annual, lLarge= 
scale, anthropometric, dietary and nutritional studies 
of population groups in several states of the Indian 


Union, for well over 4 decade now. 


Starting with the well-known proposal of 
Gomez, individual growth measurements on children 
are being widely used to assess their grade of 
undernutrition, Several other systems of “classification”* 
of undernutrition, and a few "refinements" of the 


original Gomez scale have also been proposed. 


Although nutritional anthropometry and growth- 
monitoring are themselves not new developments, attempts 
to promote the use of growth charts for the purpose of 
individual surveillance of under-fives in developing 
countries as an essential and routine primary health 
care operation at the village and home levels in 
developing countries are relatively new. International 
Agencies apparently recognise that the implications of 
a strategy to build ‘'growth-monitoring' into Primary 
Health Care systems requires careful examination. 
Fortunately, considerable global experience of the use 
of growth charts has now accumulated, which has enabled 


us to undertake such examination. 


Several expert groups have met under the auspices 


of WHO from time to time to consider different aspects 


pho Ls & 
of nutritional anthropometry and growth monitoring 
and have offered useful recommendations, Earlier in 
the year, WHO requested the author to review the 
experience acquired world-wide in recent decades of 
the utilisation of growth charts as an educational, 
promotional and diagnostic tool. An emphasis on 


1) the options utilised after growth is 
measured, 


2) the evaluation of changes in attitudes 
or rearing practices brought about by 
the findings, 

3) operational constraints, and 

4) training and educational issues, 

was sought. This report is in fulfilment of this 


assignment. 


The Report is based ons 
(1) extensive consultations with leading 
scientists conversant with the subject, in different 
Gountrias (Appendix 1) and careful scrutiny of published 
and unpublished (restricted circulation) reports 


(References); 


(2) proceedings of a "Consultation meeting” held 
at New Delhi, India, in which the first-hand experiences 
of front-line workers in India with growth-monitoring 
and use of growth charts were discussed (Appendix 2); 


iv 


(3) A report of a special study carried out by 
Dr, Tara Gopaldas at the author's request 
on the use of growth charts in a rural area 


of Gijarat state; and 


(4) A report by Dr, Meera Chatterjee who, in 
response to the author's request, visited 
different project sites in India where growth- 
monitoring operations are in progress, in 
order to obtain first-hand information and 


observations. 


Recently, there have been many valuable 
publications on growth monitoring and growth charts. 
This report does not claim to be an exhaustive review 
of the subject of growth monitoring. Its emphasis is 
on an examination of the operational problems involved 
in the use of growth charts in developing countries and 
on an assessment of the place of growth monitoring in 
Primary Health Care operations in these countries in 
the light of available experience. 


The report is presented in six main sections. 
A brief summary is included for the reader's convenience, 
The first section contains a brief introductory review 
of nutritional anthropometry and growth charts, It 


also outlines the objectives of the present report and 


the study design, The second sections deals with 
the practical and logistic problems encountered in 
the conduct cf growth-monitoring operations using 
growth charts. The third examines the question of 
how crowth charts are being interpreted and utilised 
to promote child health and nutrition. The fourth 
considers training and educational aspects of the 
use of growth charts, The fifth reviews reports of 
evaluations of growth monitoring programmes using 
growth charts. ‘The sixth deals with the important 
question of the place of growth-monitoring using 
growth charts in the Primary Health Care systems of 


developing countries. 


I am deeply grateful to the scientists all 
over the world who have kindly given their most 
valuable help, views and suggestions. Their names 
have been indicated elsewhere (Appendix 1). I am 
particularly thankful to Dr. Meera Chatterjee for her 
valuable contribution, This report is. in fact, based, 
to a considerable extent, on her detailed observations 
at project sites, which she visited at my request for 


the purpose of this study. 


I deeply appreciate the genuine interest 


shown by Dr. He Mahler, Director-General, WHO, and 
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Dr. Angela Patros-Barvazian. I thank them and WHO 


for this opportunity to report on a subject of great 


practical importance for child health and nutrition 


in developing countries. 


Cc. Gopalan 


1. INTRODUCTION 


1.1. Nutritional Anthropometry and Growth 
Charts - A brief review of current status 


The process of normal growth and development is 
dependent on an adequate and timely supply of essential 
nutrients. Undernutrition, in which there is a 
deficiency of essential nutrients needed for growth, 
will be reflected in impairment of growth. The growth 
status of a child is, therefore, a useful indicator of 
its nutritional status. However, growth measurement, as 
an indicator of the severity of undernutrition, is not 
without its limitations. These limitations will be 
referred to later in this report. Despite these 
limitations, measurement of growth is undoubtedly a 
most convenient and practical tool in the hands of health 
workers for the identification of undernutrition and for 
the evaluation of the child's response to remedial 
measures. However, this will be the case only if the 
tool is used with full knowledge and appreciation of its 


Limitations. 


Nutritional anthropometry: It is possible to 


use a variety of anthropometric measures to assess child 
growth, Among the most studied ares weight, height, arm 
circumference, skin-fold thickness, chest circumference, 


and head circumference. 


Weight is a measure of total body mass, and 
hence is sensitive to changes in body fluids, fat, 
muscle mass, the skeleton, and other organs. Arm 
circumference assesses the degree of muscle and fat 
(around the bone) in the mid upper-arm area. Skin-fold 
thickness is an indication of body fat reserves. Height 
ig a measure of the linear growth of the body - the 
degree of skeletal development. While weight and arm 
circumference are affected within a short duration of 
inadequate nutrient intake and ill-health, height, head 
and chest circumference do not change rapidly? nor can 
these latter decrease in acute nutritional deficiency. 
Relatively speaking, therefore, weight and arm 
circumference can be eonsideres “sensitive” indicators 
of nutritional status, responsive to (acute) nutritional 
Geficiency of short duration, while height deficits may 
be considered to be indicative of chronic nutritional 
deprivation, 


There has been much discussion on which of these 
measures is most appropriate in different populations at 
different times, or diagnostic of different nutritional 
situations. Generally, weight, height and arm 
circumference have come to be considered the most 
sensitive parameters of under-five nutritional status, 


and most practical for the monitoring of individual 
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children, or of a population of children. When 
related to his age, weight and height provide the 
means to study a child over time. Arm circumference, 
which does not change very significantly between the 
ages of one and five years, and weight-for-height, 
provide age-independent measures, and so are useful 
when age is difficult to estimate, or unknown. 
Combinations of these measurements have been suggested, 
sometimes to distinguish "types" of malnutrition (2): 
Yor example, Waterlow proposed that weight/height 
allows one to distinguish between children who have 
suffered malnutrition in the past from those who are 
currently experiencing malnutrition, When malnutrition 
has been chronie the child is "stunted" - both his 
weight-for-age and height-for-age are low, but his 
weight-for-height may be normal. in acute malnutrition, 
however, his height-for-age 4s appropriate, but he is 
sasted" or of low weight for both height and age. 
Thus, weight and height measurements together are 
useful to understand the dynamics of malnutrition, 
distinguishing between current acute malnutrition and 
long-term or chronic malnutrition (2), Visweswara Rao 
has argued persuasively that these measures are adequate 
for assessing nutritional status and that not much is. 


gained by additional forms of measurement (3). 
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Reference Standardss A child‘*s growth data 


are usually compared with that of a "reference" 
population to facilitate evaluation of his nutritional 
status. The question of which population provides the 
most relevant reference for groups of undernourished 
children in developing Countries has engendered much 
debate. The observation that well-nourished children 
in developing countries grow in much the sams way 43 
their counterparts in the developed world has lent 
support to the use of a single international growth 
standard for all (4) (5). The underlying assumption 
is that all children have the same genetic potential 
especially in the early years of life and that their 
growth is more strongly influenced by environmental 


factors such as nutrition than by heredity (6). 


The most frequently used reference standards are 
derived from studies of growth in healthy children from 
the U.S, and the U.K. ‘The "Harvard Standards" of weight- 
for-age and heicht-for-age were obtained by a study of 
well-nourished Caucasian children in Boston in the 1930's 
(7) and have been used extensively throughout the world. 
Weights-for-height have also been calculated from these 
data, Reference data were also collected on British 
children (8) and these have been used in the development 
of the 'Road-to-Health' card, More recently, the (U.S.) 
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National Centre for Health Statistics has collected 

data on weight, height, arm circumference, skinfold 
thickness, and head circumference on a large, economically 
and ethnically heterogeneous U.S, child population (9). 
Despite the heterogeneous population used to derive the 
NCHS data, compared with the homogeneity of the Boston 

and British groups, the previous standards have been 
lowered only minimally, The NCHS reference data are 


now recommended for use by WHO (9), 


On the other hand, some investigators have 
argued that the use of a netarenae standard derived 
from a developed country population, or even from well- 
nourished groups in developing countries, sets impossibly 
high "standards", (10) It has been proposed that developing 
countries should evolve their own reference standards 
(perhaps even sub-regional ones) in order to be more 
“rcalistic" about potential growth achievements of their 
child populations (11) (12). 


However, if the object is to assess the true 
magnitude of growth-retardation and undernutrition in 
a country or community, that purpose will be defeated 
by ‘ded Testes adopting a lower *standard' which does 
not reflect the full genetic potential for growth and 
development of children in the country. Now that there 


is good evidence from studies from different parts of the 


Gu 

world that ethnic differences in growth are minimal, 

the case for the use of a common international reference 
standard will appear to be strong, In any case, in 
practice, collection of data to derive local reference 
standards is a difficult, time-consuming and expensive 
undertaking and few countries have done so (13). Further- 
more, the use of local standards is complicated by the 
fact that improvement in nutrition in the country will 
change the “s tandard” itself, The U.S. and U.K, standards 
were derived from data in papulations which were no longer 
subject to drastic change, and so most countries continue 
to use these international reference standards, sometimes 


with local adaptations or qualifications. 


In any population, there is a wide range of 
"normal" heights and weights at all ages. Thus, the 
reference data can be expressed in a number of ways! (1) 
by the use of mean or median and standard deviation 
values; (2) by calculating percentages of the median 
value (which is assigned a value of 100 per cent); and 
(3) by percentiles (or centiles) of the reference data 
where the median value is the 50th percentile. These 
procedures are frequently used to demarcate levels or 
grades in nutritional status, The second method is the 
basis of the widely-used Gomez classification of 
malnutrition (14). Gomes et al. proposed that weight- 


for~age values between 90 and 75 per cent of the median 


ahs: 

value of the Harvard standard be considered equivalent 

to mild (or grade 1) malnutrition; 75 to 60 per cent, 
moderate or grade 2; and below 60 per cent, severe or 
grade 3. Some variations of this classification have 
been suggested, such as one by Jelliffes Normal equivalent 
to 110 to 90 per cent of the median; mild or grade 1 
malnutrition between 90 and 81 per cent; Moderate grades 

2 and 3, between 80 and 61 per cent; and severe or 

grade 4 below 60 per cent (15), These two systems of 
classification use the same criteria for “normal” children 
(above 90% of the standard) and for severely malnourished 
children (below 60% of the standard). In India, the 
Academy of Pediatrics suggested. that the limit of “normal” 
be lowered to 80%; that Grade 1 be set between 80 and 70%, 
Grade 2 between 70 and 60% and Grade 3 below 60%. In 
addition, Grade 4, below 50%, was also included (16). 


Roughly speaking, values below 75 per cent of 
the Harvard median, which fall into grade 2 or below of 
the Gomez classification, also lie below the 3rd percentile 
in this same data set. This provides for easy conversion 
between the second and third methods of expressing growth 
Gata, However, the percentile system is now favoured 
in connection with the use of growth charts (17, 18). 
The first method, eateaing standard deviations, is usually 


only advocated for use when analysing large-scale growth 
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monitoring and survey data (18). Normal growth is 
considered to encompass values within two standard 
deviations of the median. This also roughly approximates 
the 3rd percentile in weight-for-age reference data. 
Similar approaches have been used by a number of invest- 
igators to height-for-age (19) and weight-for-height 


data (20). 


Generally, the point of demarcation or "cut-off" 
determines the extent of malnutrition in a study population. 
For example, the prevalence of severe malnutrition will 
vary according to whether a level of 60 or 50 per cent 
of the median is chosen to demarcate it (1.e. to whether 
the lowest grade of the Gomez or IAP classifications is used). 
It must be stressed that the choice of cut-off points is 
largely arbitrary and implies a value judgment. The common 
cut-off points or grades do not in themselves have physio- 
logical significance (21) Often, the choice depends on 
the objectives of the nutritional assessment. Indeed, 
there is sometimes a tendency to lower cut-off points in 
order to reduce levels of malnutrition. Much malnutrition 


can be ‘wiped out’ on paper by a "redefinition of para- 


meters "$ 


Individual surveillancet Besides describing the 
nutritional status of a population, growth data are being 


used increasingly for individual surveillance - to identify and 


> 


monitor children with growth retardation. In a programme 
situation, such identification allows selection of 
beneficiaries or a target group for interventions, the 
setting of programme goals, and monitoring of the effect- 
iveness of the interventions used. Children are usually 
"graded" according to the degree of their growth-retardation 
observed at a given point of time, and their progress to 
higher levels of nutrition is monitored. Frequently, only 
the severely malnourished are singled out for intervention, 
primarily because of the higher mortality risk associated 


with severe malnutrition than with mild or moderate forms. 


Studies in Bangladesh found that severely 
malnourished children had a four-old greater risk of 
mortality compared with mildly or moderately malnourished 
children (22). Although several anthropometric measures 
were good predictors of mortality over a ae period, 
weight-for-age was most accurate in identifying children 
at risk of death over a two-year period. Arm circumf erence 
was also a reliable measuree Although mortality was 
highest in the period from 0 to 3 years, the reliability 
of weight-for-age as an indicator of mortality risk 
extended up to 5 years of age. Other studies in India 
have borne out this relationship between mortality and 


severe malnutrition based on weight-~for-age measurements 


(23, 24). 
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Thus, programmes aimed at “child survival", 
such as the World Bank-assisted Tamil Nadu Nutrition 
Project in India, may target their benefits to severely 
malnourished children to decrease their high mortality 
risk, However, two points need to be stressed in this 
regards First, that the concept of risk is based on 
the probability of an event in a population and so the 
grading of a child as severe or not at any given time 
does not have infallible prognostic value for that 
particular child; Second, that children who are 
severely malnourished at any point of time have earlier 
been only mildly and moderately malnourished and their 
return to normalcy from those states would have been far 
less costly in economic and psyctiologic terms if action 
was not delayed till they reached the severe stage. fThus, 


this strategy requires careful reassessment. 


The Growth Charts: While the reliability of 
a single anthropometric measurement may be suspect, 
difficult to interpret because of existing wide variations 
in any population, and may lack adequate predictive value, 
repeated measurements at regular intervals permit 
systematic assessment of a child's growth. The idea 
that monitoring the growth of the individual child on a 
long-term basis would be useful in the provision of child 
health care gave rise to the "growth chart®, pioneered 
by Morley, as a result of a longterm study of child 
growth in Imesi, Nigeria (25). The growth chart is 


=f i 
predicated on the simple principle of regular monthly 
weighing of the child under five. The child's weight 
is plotted every month against his or her age, giving 
a “weight for age” graph. 


In the early childhood years, growth is rapid 
and any deviation from “normal" can be detected easily. 
‘The longitudinal weight record is thus intended for 
early detection of malnutrition. For this reason, the 
growth chart commonly uses weight and not height measure- 
ments. The weight-for-age curve is regarded as most 
“dynamic" and sensitive to change, A slowing in the 
rate of growth indicated by height would take six months 
to manifest itself while a slowing of weight gain - or 
weight loss - can be demonstrated within a month. A 
child can lose weight but not height, and weight is easier 
to measure. Thus, while a single weight measurement 
indicates a child‘s status at a given point in time, 
serial measurements can differentiate a steady state, 
an upswing or a decline in weight, and consequently in 


nutritional status. 


The growth chart incorporates in it a reference 
growth trajectory, allowing comparison of a child's 
growth curve with that of the reference population. A 
growth disturbance is noted by comparing the gradient or 
slope of the child's growth curve over two or more 


measurements with that of the reference lines drawn on 


the chart. (The child's own earlier growth trajectory 

is also informative). This is the Road-to-Health concept 
envisioned by Morley. In the chart originally conceived 
by him, the reference lines drawn were the 3rd and 50th 
centiles of the data collected on British children, which 
marked out the limits of “normality” of that reference 
population. (The median for rural children in most 
developing countries usually falls just above the 3rd 
centile.) The chart was standardised for use with both 
sexes by employing the 3rd centile of data on girls as 
the lower limit and the 50th centile of boys as the upper 
reference line. Since then there has been a proliferation 
of charts, using various reference curves, cut-off points 
and so One The WHO aimed to put order in this confusion 
by producing a chart based on the Morley chart, but which 
uses the NCHS standard (18). 


The reference weight curves used, it must be 
remembered, are derived from crossesectional data on 
weights at different ages, and sa the evaluation of an 
individual's weight pattern against them must be done 
with caution. Morley stresses that the reference lines 
are intended to illustrate the direction in which a 
child's growth curve should travel, i.@. providing a 
way of comparing the child's growth path with good 
growth (25), He asserts that the actual reference lines 
are less important than their shape. The corollary of 
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this is that the child's actual position on the growth 
chart (i.e. weight at any age) may be misleading, and 

is not as important to the assessment of his nutritional 
status as the velocity of his weight gain. As long as 
the child's weight gain is parallel to the reference 
line, he is gaining weight at the appropriate rate and 

is not in need of immediate attention. A growth curve 
that is flat or decreasing (i.e. has zero or negative 
slope) is a warning signal, Morley cautions that "too 
much emphasis is often placed on a child's GRE? 
relative to the standard", that decisions are erroneously 
made on the basis of one weight measurement, and that one 
of the most difficult points to teach health workers is 
the importance of the child's curve going parallel to the 
reference lines on the chart (17). Reference to the 
growth curve permits early detection whereas noting a 
deviation only by comparing a child's weight measurement 
with the desired mean and standard deviations would 
require the child to be grossly abnormal before detection - 
and defeat the prime purpose of growth monitoring which is 
early detection of growth faltering. 


A further sophistication in the interpretation 
of information on growth charts arose with the “weight 
gain" concept which was originally conceived as an index 
of recovery from malnutrition (26). More recently, the 


criterion of low or 'no weight gain’ is being used as 
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a basis on-which to select children for health and 

nutrition interventions; adequate weight gain is associated 
with their recovery and, hence, a criterion for "graduation" 
from the programme. A “field trial" comparing the 

utility of this method with that of the conventional 

method of selection based on grade is currently on-going 


in the Tamil Nadu Integrated Nutrition Project (27). 


Morley has distinguished between "preventive" 
growth charts which are useful in developing countries 
to encourage adequate growth among all children, and 
"curative" charts which are used in developed countries 
to monitor children with growth dysfunction (28). The 
former are expected to be understood and used by health 
workers with limited training while the latter are used 
and kept by pediatricians and are more complex because 
they use the decimal system to record age (rather than 
a “"“calendar") and require more sophisticated equipment. 
Weight is the preferred measurement for preventing 
malnutrition, while height is monitored to manage growth 
disorders in well-nourished populationse However, the 


"curative" charts may be used for research in developing 


countries. 


Besides the home-based growth chart, the WHO has 
also devised a “service" chart for use at health centres 
(18), This chart has separate standards for each sex, 


uses five reference lines based on percentiles and standard 


deviations, and also incorporates a height graph. It 
is intended for the collation of group data on nutritional 


status for analytical purposes. 


In addition to identifying malnutrition in 
children and monitoring their growth, growth charts can 
be used to assess the effectiveness of nutrition inter- 
ventions by monitoring return to normal growth patterns 
in individuals. This, too, is made possible by the 
serial nature of weight measurements recorded on the 
chart, Increases in weight-for-age are a measure of the 
"success" of programmes to improve nutritional status, 
although it has been argued that weight-for-height may 
be a more suitable indicator for evaluation (29). This 
is primarily because stunted children tend to be included 
in low weight-for-age groups and graduate out of that 
category more slowly, although they may be recovering 
adequately from “wasting". 


In 1974, the Philippines launched a nationwide 
campaign to weigh preschool children in villages, 
accompanied by mass education. "Operation Timbang” 
measured the extent of malnutrition in the country, 
located families with malnourished children, and created 
nutrition awareness. Subsequently weighing of preschool 
children has become an annual activity in the country. 
The distribution of second and third degree malnutrition 


is the basis for targeting nutrition programmes to 
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different areas, and for evaluating programme impact. 

The proliferation of nutrition activities following the 
launching of this nationwide programme has led to the 
large number of different charts available in the country, 
according to Solon (30). Such a situation may render 


national nutrition surveillance aifticulc, 


Thus, while the growth chart is primarily an 
individual record, the information it provides can be 
used to assess the nutritional status of a population, to 
target and to evaluate the impact of a programme in both 


the individual and the group at large. 


The Child Health Card: Because of the intimate 
relationship of nutrition and health, particularly in the 
child under five, the monthly weight gain is considered 
a sensitive index of overall child health. Growth 
faltering is a sign of ill-health and calls for attention 
both to nutrition and to the possibility of infections. 
Thus, the growth chart provides a tool to assess morbidity 
in the child and a basis for providing integrated nutrition 
and health care services to young children. Indeed, the 
regular weighing of children is beginning to be considered 
a Central component of child health care programmes, an 
approach which is emphasised, for example, in UNICEF ‘s 
inclusion of growth monitoring in "“"GOBI", the four-pronged 
strategy advocated to improve “child survival". It is 


thought that health workers can learn to identify children 
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in whom growth is faltering and to provide them adequate 
care. As an “objective” tool, a growth chart provides 

a visual record of the child‘’s health for the first five 
or six years, and can be interpreted and used by different 
levels of workers in the health system in a standard way 
te give the child continuous and comprehensive health 


caree 


The diagnostic value of the growth chart lies 
in the relationship of growth to illness, Tl neasea 
be acute or chronic, resulting in a sudden loss of weight 
or a slowing of weight gain (i.e. a flattening of the 
weight curve). The former most likely accompanies an 
acute episode of fihnses (e.g. ‘iiarrhoea) which precedes 
the loss of weight. The illness may be over before the 
health worker detects the weight loss, and thus acute 
weight loss may not be preventable in itualfe In this 
case, the health worker, on enquiry, notes the nature of. 
the illness, examines the child‘s status at the time ae 
weighing and undertakes the responsibility to prevent 
’ further weight loss and ensure weight gain. Ina chronic 
illness, or one with a slow onset (such as tuberculosis), 
a faltering of weight may occur before the disease is: 
clinically manifest. Included in this category may be 
acute infections with complicated sequelae (such as 
measles which are frequently followed by bronchopneumonias ) 


which result in gradual weight loss over weeks or months. 
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In older children, especially, degeneration into third 
and fourth degree malnutrition is often preceded by 
months of failure to thrive (except when acute illness 
has been especially severe such as is sometimes seen in 
children who become marasmic rapidly after experiencing 
third degree burns because of the resultant infection 
and severe anorexia.) In chronic cases, loss of weight 
should be easier to control. ‘These subtle differences 
stress the need to teach health workers the importance 


of the change in slope of the child's weight curve. 


To aid in diagnosis and treatment, the growth 
chart (weight-for-age graph) is usually incorporated 
into a ‘Child Health card' which contains additional 


information about the child and his health status. 


The Road=tosHeweh Card designed by Morley is 
used widely as a prototype. To begin with, there is 
information to identify the child - his ence of birth, 
sex, parents‘ names, their occupation, place of residence, 
and so on. There may be information on the child's family, 
particularly the names, ages and sexes of siblings, and 
the parents’ family planning status, There is usually 
Space to record any ‘risk’ indicators for the child, and 
immunisations and other prophylactic measures (such as 
Vitamin A, iron-folate supplements, antimalarials or 
deworming tablets) received by him, There may be eis 


to list episodes of illness, their duration, and treatments 
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given or suggested, and their outcomes. Im some cards, 
there may be an area to record breast-feeding, food being 
given the child, and feeding advice given, The latter 
may also be provided in the form of instructions or 
illustrations. All this information gives the card a 
value beyond that of the weight chart alone, enhancing 


its “promotive", “preventive” and “curative” uses. 


A WHO study of 55 cards from developing countries 
showed that immunisation and diet information was most 
commonly included (18). Weight-for-age was the preferred 
growth measurement. Both local and international standards 
were used to draw reference lines, and “percentage deficit" 
was the most common way of expressing inadequate nutritional 
status. Most charts covered the period from 0-5 years 
and about half the charts had separate standards for 
girls and boys. Within countries, as well, many different 
charts and cards may be in use. Recently Tremlett et al 
(31) examined 280 cards from 80 different countries. There 
were 49 different cards from India alone and 13 each from 
Indonesia and Nigeria. Solon reports several in the 
Philippines (30), Tremlett et al. have analysed various 
characteristics of the cards such as material used, size, 
colour, printing and so on, and isolated those which they 
consider most effective. Their recommendations and those 


of others will be reviewed in a later section. 
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In sum, the growth chart, intended primarily as 
a preventive health tool in developing countries, has 
many potential uses. Firstly, it provides a way to 
assess the growth and physical development of children. 
It is a diaqnostic tool for health workers to identify 
malnourished children and monitor them on a continuous 
basis to prevent further morbidity and mortality. It 
can also be used as a referral document for primary or 
secondary care elsewhere, Secondly, it can be used to 
select children who are at risk of morbidity and mortality 
for nutritional and medical interventions such as supple- 
mencary feeding. Thus, ina programme, it can be used to 
direct resources to the most needy for as long as necessary, 
It has been called a “problem-oriented record", Thirdly, 
growth charts provide a good method to evaluate the 
impact of a programme or of specific interventions for 
improving child health and growth. They are frequently 
used as the basis for preparing a "nutrition profile" of 
a population or region, Nutritional information and 
evaluation’ results can be the basis of programme and 
strategy formulation, policy and planning. Fourthly, the 
chart can be an educational tool. It can be used to 
educate health workers from pediatricians to village-level 
personnel, They can learn what is normal or abnormal 
growth, which children are at risk, which need special 


care, what preventive measures are helpful, and what the 


pa 
inter-relationships are between growth and breast~ 
feeding, diet, disease, birth-spacing, immmisation, and 
so on. They can observe closely the outcome of their 
efforts with a child ora community, It is also a way 
to demonstrate to, and instruct, mothers, family or 
community members on the importance of nutrition and 
growth to child health and survival, and to mtivate 
them to improve nutrition and health practices that 
affect their children. 


Alternative Methods of Growth Monitoring: 


"Growth charting” based on cet Oy ee measurements 

is only one method of growth monitoring. Other indicators 
such - heignt-for-age, weight-for height, and arm 
circumference are increasingly being proposed for growth 
monitoring (32). The last two are particularly useful 
when age is not known and they may be more appropriate for 
rapid screening of malnourished children. 


As mentioned earlier, height measurements lack 
sensitivity to acute malnutrition and so are inadequate 
by themselves to establish current nutritional status. 
However, height data may be useful when combined with 
weight data. Nabarro and McNab devised a weight-height 
chart for field use (33). It is also known as the 
"Thinness Chart" because it establishes when children 


are low weight-for-height - “thin” or “wasted", Weight- 


Nee 
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height measurements are regarded as useful for evaluat- 


ing the effectiveness of interventions (34). 


Arm circumference is easy to measure and age- 
independent. An inexpensive, colour-coded tape (the 
“shakir strip"), marked “Normal”, "malnourished" and 
“severely malnourished" according to reference arm 
circumference measurements, which can be utilised by 
illiterate health workers is used (35). A child whose 
mid-upper arm circumference measurement is below the 
desired norm is identified as malnourished. However, 
this method is valid only for children over 1 year of 
age. While arm circumference measurements are frequently 
used for screening purposes, they have been considered 
limited for use in long-term monitoring of individual 
children. 


Another measure sometimes recommended is arm 
circumference for-height. —It was tested in a prospective 
study of mortality risk on 8000 children in Bangladesh 
and deemed valid to identify children at risk, especially 
between 1 and 4 years of age. Mildren below the 10th 
percentile of the standard arm-circumference-height ratio 
had a three-fold greater risk of mortality and those 
between the 10th and 50th percemeires a 50 per cent greater 


eee ney, risk than children whose ratio was above the 
50th percentile (36). 


These alternative methods of: monitoring growth 


will be discussed more fully in a later section, 


1.2. The Present Stud 


Although growth-monitoring may be regarded as 
a valuable and desirable component of any health-programme 
directed to children, the proper conduct of growth- 
monitoring operations using weight measurements ona 
growth charts in the field involves the fulfilment of 
some basic Pacidremertett Important requirements for any 
meaningful growth-monitoring operation using this technology 
are thats (1) the growth data collected must be reliable 
and accurate; (2) they must be recorded and plotted in 
the growth chart in the correct manner; (3) the information 
in the chart must be interpreted correctly; and (4) such 
interpretation must be followed by appropriate action. 
How are these basic requirements being currently fulfilled 
in actual practice in those developing countries where 
growth-monitoring operations are currently ongoing? In 
the ultimate analysis, the time and resources expended in 
growth-monitoring (especially in the current context of 
extremely scarce resources for health and nutrition 
programmes in developing countries) will be justified 
only if it can be shown that growth-monitoring has actually 
contributed significantly to decreasing morbidity and 
mortality and to improving child health and nutrition in 


ay 


the community. well-planned, long-term studies are 
required to provide indisputable evidence of morbidity 
and mortality reduction. At this stage it must be at 
least ensured that growth-monitoring operations in 
developing countries are being conducted in a manner 


likely to yield valid and reliable data, 


In the chapters that follow, the experience of 
‘front-line’ health workers in developing countries, in 
the use of growth charts is discussed. The questions 
addressed are: (1) What have been the specific operational 
problems and constraints in the collection of reliable 
growth data under real-life conditions in the field? (2) 
How has the information obtained in growth monitoring 
actually been used to improve the health and nutritional 
status of children and to change attitudes and practices 


which underlie child health and nutrition. 


The observations presented here are based on 
extensive consultations and exchanges with health and 
nutrition scientists in several developing countries, on 
scrutiny of published and unpublished (restricted circulation) 
reports of experience with growth charts, on personal 
discussions with front-line health workers currently using 
growth charts in India, and on observations (by Meera 
Chatterjee at the request of the author of this study) 
during personal visits to project sites in India where 


growth-monitoring programmes are currently ongoing. 
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Currently programmes of growth-monitoring are 
being undertaken in a number of developing countries. 
However, here we must distinguish between small-scale 
(pilot) projects confined to small segments of the 
population (there must be several of these) and large- 
scale, national operations. Small-scale programmes 
undertaken under dedicated leadership and conducted under 
supportive supervision undoubtedly provide valuable 
insights, but they may not always be replicable, and 
for that reason conclusions based on them may be some- 


what misleading. 


The three countries in Asia where fairly 
extensive growth-monitoring operations employing growth 
charts are currently being undertaken are the Philippines, 
Indonesia and India. Fortunately, data on experiences 
in the use of growth charts are available from all three 


countries. oe 


In Indonesia, growth-monitoring is being under- 
taken as part of the massive National Family Nutrition 
Improvement (UPGK) Programme. In 1976, an expanded UPGK 
programme was launched with the objective of covering 
40,000 of the 60,000 villages in the country by 1984. 
Critical, in-depth studies of the current status of the | 
programme including the growth-monitoring component are 


available (37-40). 
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A recent review of the fairly extensive 
Philippine experience with the use of growth charts is 


also available (30), 


In India, growth-monitoring is being attempted 
on a large scale in the Integrated GQhild Development 
Services Scheme, covering one-fifth of the country's 
administrative "blocks", In addition, there are several 
small-scale programmes undertaken by leading health 
scientists and practitioners in the country. Growth- 
monitoring is also included in the World Bank-assisted 
Tamil Nadu Integrated Nutrition Project. Useful 
information on the experiences of field workers in all 
these efforts is available, 


Smaller scale programmes are also in progress 
in other Asian countries, notably Thailand, Nepal and 
Bhutan, 


In Africa, according to Kimati (41), a large per- 
centage of under-fives in Kenya and Tanzania are being covered 
by growth-monitoring operations; and, according to Morley, 

(42) extensive growth-monitoring is also being undertaken 

in Lesotho, Botswana, Gambia, and Santa Lucia, It was not 
possible to obtain precise data on the actual conduct of 

these programmes, on the Nature of the data collected or on 
how they are being used. Randriamanana of the WHO Regional 
Office for Africa statess “In the prevailing contexts 


(scales hardly available at village level, level of 
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instruction of comaunity health workers not enough to 
practise properly the weighing, communication problems 
hampering supervision), measure of weight and height 
could not be envisaged everywhere. So the African 
experience in the use of growth charts in Primary Health 
Care is negligihle." (43) 


However, Bailey (44) has provided some 
information from his vast experience of the African 


scene and this will be discussed later, 


According to Gabr (45), there is no documented 


work on the use of growth charts in Egypt. 


Some of the pioneering concepts in the field 
of growth charts emanated from Mexico. While papers 
describing in detail the Mexican experience in the field 
of growth monitoring could not be directly consulted, 
the views of some leading workers in that country were 


obtained, and these will be mentioned later. 


In India, apart from several small-scale 
programmes being undertaken under the direct supervision 
and guidance of leading health scientists in the country 
(many of whom participated in the Consultation Meeting 
specially convened for the purpose of this study, and helped 
the study with the benefit of further continued exchanges), 
two projects which provide considerable information on 
the use of growth charts are the nation-wide Integrated 
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Child Development Services (ICDS) Scheme and the more 
limited World Bank-assisted Tamil Nadu Integrated Nutrition 


Pro ject. 


For the specific purpose of collecting information 
for this study, Meera Chatterjee visited sites at which 
the Integrated Ghild Development Services Seheme is in 
operation. Growth-monitoring is an important component 
of this programme. The programme currently extends to 
over 600 "community development blocks™ in the country 
(and 400 more are expected to be covered by the end of 
1984). Each block has a population around 100,000. This” 
may be one of the biggest growth monitoring programmes in 
a developing country. Six blocks in the States of 
Rajasthan and Haryana were visited. These blocks were 
selected purposively, rather than randomly, because the 
intention was to study the operation in areas where it was 
“firmly on the ground". In all these project sites, the 
programme had been in operation for at least 3 years. It 
was expected that the teething ‘eoues which beset any 
programme during its initial period would have been 
overcome, and that the growth-monitoring would already 
be in full stride. The visits to these project sites 
enabled examination of growth-monitoring Operations in situ 
and helped obtain first-hand information through discussions 
with workers at various levels on their experiences, Using 


an unstructured interview technique, primary level field 
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workers ("anganwadi" workers), their supervisors and 
medical personnel associated with the programme were 
interviewed to elicit information on the following 
aspects: the type, use of, and performance of weighing | 
scale employed; handling of children during weighing, 
and equipment used for this purpose; taking of weight 
measurements by the worker and their recording; time 
taken for weighing, and alterrative ways in which the 
worker would have used her time 1f she did not have to 
do growth-monitoring; verification of the child's age 
and validity of age data; £ requency and number of weighings 
per individual child; the workers‘ perceptions of the 
growth chart, the value she attaches to weighing and her 
understanding of the Vigiieianine of the whole process; 
interpretation of growth data and relating them to other 
health information obtained; the ultimate use of arowth 
data in the programme; follow-up action based on growth 
measurement; how advice and action was modified and 
influenced by growth measurementy mothers' acceptance 
of, participation in, and perceptions of growth-monitoring; 
impact of growth monitoring on attitudes and practices 
of mothers; the issue of home-based as against clinic- 
based weighing; the preservation of growth charts; the 
costs of growth-monitoring; and, finally, doctors ' 
perceptions of growth-monitoring in primary health care. 


The above studies became possible because of the co-operation 
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and support extended by Prof. B. Ne Tandon, who has 
been providing technical advice and guidance to the 


implementation of the Programme ever since its inception. 


In addition, a special study on growth-monitoring 
in the ICDS programme in Gujarat state was conducted 
by Tara Gopaldas with a view to obtain an evaluation 
of the adequacy of training and competence of field- 
level workers (anganwadi workers) to carry out growth- 


monitoring. 


The collective experience with the use of 
growth charts, gathered from all the above sources, 
is discussed below, Instead of describing each country's 
experience separately, each operation involved in growth- 
monitoring is considered separately, and the experiences 
of all countries with each operation are discussed 


together, 


kp = 


2. OPERATIONAL CONSIDERATIONS AND CONSTRAINTS IN 


THE USE OF GROWTH CHARTS 
- REVIEW OF EXPERIENCES 


When we discuss growth-monitoring in this report, 
we are for the most part considering the technology of 
growth-monitoring which consists of periodic weighing of 
children and plotting their weight measurement on the 
growth chart (Road-to-health card or its modifications). 
The process of growth monitoring, which uses the weight- 
for-age chart, begins with the weighing of the child. 
Weighing may be clinic/centre-based or home-based. It 
may be done by-a para-medical worker or a village-level 
(primary care) worker. Several types of scales are being 
used in growth monitoring operations in different parts 
of the world. Not all of them are appropriate. The worker 
. concerned must first check the accuracy of the scales, 
and this has to be done from time to time since the accuracy 
may diminish with constant use, handling and transport. 
Any zero error at the time of weighing must be properly 
corrected, Tne actual weighing itself has to be done 
without the investigator touching the balance or supporting 
the child. The reading of the scale must be done carefully. 
The worker should wait for the arrest of the needle before 
taking the weight. All this care has to be sustained over 


many hours when the weighing of several children is involved. 
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Recording the weight reading has to be done 
accurately on the weight-for-age graph. For this purpose, 
the child's month of birth must be determined exactly 
and the correct age calculated accurately when the child 
is first weighed. Every month thereafter, the appropriate 


point on the graph must be located to plot the weight. 


These seemingly simple steps actually call for 
considerable skill, care and patience. At every step in 
this chain of operations, there are potential sources 
of error to be guarded against. All this implies good 
training of the concerned workers, supportive supervision, 
and periodic checking of the validity of the data. Where 
training is defective, the worker is likely to be unskilled 
with regard to each of these steps in the operation, with 
the result that the final weight reading and recording will 
reflect the cumulative errors in the different steps of 
the operation. The data will then be unreliable and 


misleading and may be worse than none. 


The different steps of the weighing process and 


the operational problems and constraints experienced are 


considered below. 


Scales: Several different types of scales 
are proposed for use in growth monitoring programmes 
throughout the world (17, 32). Considered the most 


accurate is the pan beam balance scale. This is especially 


suitable for very young infants but cannot conveniently 
be used for weighing children older than one year. 
These scales are high priced, difficult to transport, 
and require firm positioning for accurate weighing. Hence, 
they are rarely used outside of sophisticated clinics 
or hospitals. The balancing of weights takes time, and 
it is difficult to “read” the result, so that a semi- 
literate worker may make frequent errors. The platform 
(or adult) beam balance scale, which is more suitable 
for weighing toddlers and older children, presents 
similar difficulties. 


More portable and about one-fifth the cost are 
various hanging scales which are possibly more suited 
to community monitoring programmes. In these, children 
are suspended during weighing rather than seated or 
standing. These are of two main types - a bar type which 
is used in Indonesia, the Philippines, Thailand, Bangladesh 
and parts of India, which works by the movement of a 
counterweight along a beam. Although these scales do 
not have the precision of the pan version, they are more 
easily carried, and do not lose accuracy during transport. 
However, they require taring (or *zeroing") before the 
child is positioned for weighing. The adjustment 
mechanism provided for this purposé, if available, is 
difficult to manipulate and ae taring may often be 


neglected. Some types, such as the Philippine model, 
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cannot be tared and require the weight of the basket 

to be subtracted from the final weight. This is a 
potential source of error. For example, Fajans and 
Sudiman report that weight data they examined from the 
Indonesian National Family Nutrition Improvement (UPGK) 
Programme suggested that the two kilogram weight of the 
basket was occasionally not subtracted when the 
indigenous "Dacin" scale was used and that the weight 

of the weighing pants or sarong was always ignored (37). 
In addition, in some models (such as the Tansi Bar 

Seale being used in Tamil Nadu, India) if the child 
weighs over 10 kilograms, a rook counterweight must 

be added which is a time-consuming and hazardous procedure. 
“Reading” beam balance scales is frequently difficult . 
because the needle tends to oscillate markedly and 
workers must “estimate" that fluctuations on either side 


are equal (37). 


Another type of hanging scale is the spring type 
which has an easily readable dial face. These “Salter" 
scales are becoming the scale of choice in weighing 
programmes because of their compactness and easy portability. 
They were the main type of scale being used in the ICDS 
blocks visited for this study (although the bar balance 
is also in use in this programme), They are easy to read - 
the kilograms are numbered prominently and Clearly - and 
can be tared by simply turning a knob. However, like all 
Spring mechanisms which stretch when weighed down repeatedly, 


they are subject to losing accuracy with use and hence 
require periodic checking. 


Observation of Indian projects carried out as 
part of this study showed that although the workers 
generally did tare (or “zero") the machines, there was 
little or no comprehension among them of the concept of 
standardising or checking the accuracy of the scale with 
known weights. Though some scales had been in use for 
five or more years - and the children appeared quite 
‘rough’ with them —- the workers had never checked them, 
nor did they understand the need to or know how to do so. 
However, the procedure was grasped easily when explained 
and its value understood. A number of machines checked 
against 2 or 5 kg market weights were found to be up to 
200 gm off. Clearly, systematic errors may arise if scales 
are not checked regularly and frequently. Difficulties 
are likely where the worker is not provided a weight to 
check the machine on the spot herself and/or not instructed 
to standardise the machine regularly. Cowan reports that 
Salter scales used in the project area of Christian 
Medical College, Ludhiana (India) are checked weekly for 


accuracy (46). 


Suspenders: Several types of “suspenders" are 
used with the hanging scales - a plastic seat or net 
basket, “trousers” or “weighing pants" which may be made 


from either plastic or cloth, 4 seat made from rope and 
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wooden batons, or a cloth hammock (sarong). Trousers 

are provided with the Salter dial scales. The child is 
first ee to get into them and they are then hung on the 
hook of the scale, With some of the more cumbersome 
contraptions the ‘seat' is first hooked on to the scale 
and the child is manoeuvred on to ite Workers were 
usually conscious of the weight of the hanging device 

if it was first hooked on to the scale without the child, 


and in this case they "zeroed" the machinee However, 
where ‘trousers' which were fitted on to the child before 
its being hooked to the scale were used, the weight of the 
‘trousers’ was never adjusted or subtracted from the 
child's weight. This results in a consistent positive 
bias of about 100 om in the weight readings. In addition, 
the practice of weighing children with their clothes on 
may introduce another source of ‘positive bias‘ in weight 
data. Although the extra weight of clothes worn in hot 
Climates may be negligible compared with the weight of 
older children, that of “swaddled" infants in cold weather 
might be sufficient to influence a weight reading. As 
Yajans and Sudiman have noted the difference between 

100 and 80% of standard weight at 3 months is only 1.2 kg 
and between 80 and 60%, only 1.1 kg (37). 


Although several pairs of trousers are provided, 
it was found that generally only one was being used at 
any given time, thus lengthening the process of weighing 


when there wre a large number of children. Workers said 
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that the trousers were rarely soiled by the children, 

but that tearing with use was a problem and that they 
were unsuitable for bigger children, as well as infants, 
Others have also reported the latter Complaints (47). In 
Indonesia, workers prefer the “sarong" for children under 
tworand—a-half, and find the weighing pants equally 
unsuitable for older children (37). 


Vijay Kumar (48) reports that the trousers 
provided with Salter scales often "scare" the children, 
and cause them to "constantly thrash and howl leading to 
constant oscillations of the needle of the dial, making 
weight measurements difficult", He also points out that 
this frequently upsets mothers who do not cooperate in 
subsequent rounds. He recommends that a 'jhoola' (hammock) 
in which the baby can be comfortably seated ig the 


satisfactory alternative, though it is more expensive. 


Hanging the Scales: Hanging the scale occasionally 
presents problems, At the weighing centres, a hook may 
have been rigged from the ceiling or decor jamb, but less 
suitable methods were also observed - such as the use of 
wooden posts jutting out of walls but too close to them 
to allow the child to dangle freely, resulting in loss of 
accuracy in the weight reading. Workers frequently had a 
mother or a helper hold the scale in their hands while 
taking weights, a risky business, (let alone consideration 
of accuracy) tr say the least. This method is frequently 


used in homes. In one centre, a rickety bed was stood 
up on end and one of its legs used ag a "post", One 
innovative worker in Rajasthan used the limb of a large 
shady tree outside the anganwadi from which to hang the 
scale with a stout metal chain, The result was fairly 
satisfactory and the children enjoyed the “swing” thus 
created (close to ground lavel, fortunately) but the 
procedure involved the rather hazardous practice of send- 
ing a ten-year old boy about 15 feet up the tree and out 
on a limb to secure the chain: In addition the worker 
had to stoop to suspend the children and to read the dial - 
which, along with trying to control their high-jinks, 
appeared a rather tiresome business, The accuracy of 
weight recording under the circumstances must indeed be 


open to doubt. 


Reading the weight: Reports of children moving 
and erying during weighing are common. When several 
children are gathered tocerhes for weighing, this could 
indeed create an environment totally unsuited for persuasive 
nutrition education. The mechanics of the weighing process 
naturally gets the greatest attention. It was observed 
that the workers in the IcDS programme generally handled 
children with ease. Field workers admitted to having 
difficulty handling the children in the initial stages 
of the weighing programme but claimed that children gradually 
got used to - even enjoyed - being hung} Where an 
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*perienced worker was doing the weighing, the children 


were usually “placed” correctly and appeared confident, 
though some, particularly younger ones, were obviously 
discomfited and frightened by the process. With an 
experienced worker and a child who is not fidgety, a 
weight reading could be taken within 30 seconds of 
suspending the child on the dial-type scale. Even with 
fidgety children the needles of Salter scales did not 
oscillate markedly. However, oscillation problems are 
frequently reported, and to avoid this, a “damping” system 
has been advocated (49), It was found that workers 
generally did wait for the needle to come to a halt before 
taking the reading. However, they were sometimes given 

to lightly supporting a moving child while taking the 
reading - which occasionally influenced the weight (by 
about 100-200 gm positively or negatively). At least, 
some workers report difficulty "reading" the weights. 

It has been suggested that special scales equipped with 
large dials be used to train the workers in reading to 


avoid reading errors (50). 


The Salter scale will weigh children up to 25 kg. 
Although it is available in 100 and 500 gram markings, 
only the latter ware seen in the ICDS centres - and the 
workers tended to estimate divisions in between on their 
own, such as “250 gm" or "800 gm”. These ‘guestimates' 
are liable to errors which could be avoided if scales 


with divisions of 100 or 250 gm are used instead of those 


AO 


with 500 gm markings. This precision is also desirable 
because monthly weight gains after the second year of 

life tend to be small. When weights of children in this 
age group are read only to the nearest 500 grams, they 

may be stationary for many months leading to wrong inter- 
pretation of the weight curve. However, on the whole, 
relatively few reading errors were observed with these 
scales. In contrast, Rohde et al (51) have reported that 
health workers are prone to consistent balancing and 
reading errors with the beam balance scale. They concluded 
that while hanging (dial-type) scales may be inherently 
less accurate, they may be more reliable than beam balance 


scales in the hands of village level personnel. 


Care of the scales: Although, during use, the 
scales are subject to rather rough use, it was observed 
that the workers generally kept them carefully, storing 
them in their original cardboard cartons in a cupboard, 
between weighing days. Although the accuracy of the 
scales was not checked, there were few complaints of 
total breakdown. However, when scales were broken, their 
repair was reportedly difficult. The workers and their 
supervisors said that there was no way of having them 
repaired locally, and replacements were slow to arrive. 
(In cases where workers did not have their own scale or 
had to surrender a broken one, they borrowed a neighbouring 
worker's scale, but there are many locations in rural 


areas where this would not be possible.) These dial-type 
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scales are roughly double the cost of the hanging bar 

scales (about Rs.350 or 3 35). For the ICDS programme 

in India they are provided by UNICEF, but cost consider- 
ations may lead to their being replaced by bar scales in 

the future. In any case, no long-term national programme 
can be continuously dependent on supplies from international 
or bilateral sources, and thus local manufacture and/or 


low cost are important considerations, 


Cost of scales: Vijay Kumar (48) has estimated 
that even at a cost of Rs.300 ($ 30) each, to purchase 
Salter scales for a single district of one million 
population in India would work out to a capital outlay of 
0.3 million rupees. An annual recurring expenditure of 
Rs.60,000 would be required to cover the cost of replacing 
worn or damaged balances. (The balances have a ‘life’ of 
about 5 years). A growth-monitoring operation on a 
national scale in India, on the basis of the above 
estimates, would involve an initial expenditure of 210 
million rupees (21 million dollars) plus an annual recurring 
expenditure of 42 million rupees for the scales alone. 

Tis is probably an underestimate, as the cost of the 
scales may be higher than the Rs.300/- used by Vijay 
Kumar. It must also be pointed out here that the cost of 
seales and their maintenance constitutes only a very small 
part of the cost of the entire growth-monitoring operation. 
These facts have to be taken into account when we consider 


the place of growth-monitoring in primary health care. 
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Unsuitable scales: Although "bathroom" (platform) 
scales are intended primarily for use by adults and are 
considered unsuitable for the weighing of children, it 
was found that in some ICDS programme areas and elsewhere 
they were being frequently used. These scales are 
inaccurate, and most probably insensitive in the 0-25 kg 
range required for young children because they are designed 
to weigh up to 120-150 kg. They have inappropriate mark- 
ings, and go out of adjustment with use. These potential 
problems were not recognised by the concerned ICDS workers. 
They cited the ease with which weighing could be done (and 
the fact that children did not cry) on bathroom scales as 
the main reason for using them rather than the Salter 
hanging scales also in their possession. Older children 
could be lined up and marched onto and off the scale 
quickly, while younger ones were simply held in their 
mother's (or the worker's) arms and “weighed by difference". 
(Sometimes older children are weighed on the bathroom scale 
and the younger ones on the hanging scale.) Weighing 


large numbers is therefore facilitated by the use of 


bathroom scales, 


To overcome problems of cost and import, some 
investigators in India have experimented with the use of 
local market balances, but two major problems have hampered 
this approach. Weights over 5 kg are difficult to get in 


some village settings; and mothers: object strongly to 
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their children being weighed like “commodities” (48, 52), 
On the other hand, the 'Dacin' scale used in Indonesia 
is indigenous and is reportedly well accepted. 


In Indonesia's UPGK programme, which now extends 
to some 27,000 villages, a single weighing post in a 
village may have two or more scales in use simultaneously 
on weighing days. Despite this, there is usually a crush 
at the weighing stations and several observers have 
advised that additional weighing scales should be provided 
(38, 39). Shortages of weighing scales are also reported 
in weighing programmes in the Philippines (30) and in non- 
governmental projects which include growth monitoring in 
India (52). 


At the Comprehensive Rural Health Project in 
Jamkhed, Maharashtra (India), Arole reports, bathroom 
scales were used initially (52). In addition to being 
inaccurate, it was found that they did not stand up to 
peing transported between villages and required replacing 
within six months. This made the costs prohibitive. They 
have since been replaced by Salter scales. However, 

Arole feels, as do several other people contacted, that 
the problem of cost remains —- so that one scale per 
village though desirable is an impossible standard to 
achieve. If scales have to be "shared" (i.e, transported) 
between three or four villages, as is the case at Jamkhed, 


logistics are difficult. It takes 6-7 days per village 
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and thus over a month for the 3-4 villages to complete 
weighinge In addition, damage is frequent, and replacement 
is both difficult and costly. Agarwal reported that in 
her field area near Varanasi, U.P., neither community 
health workers nor their supervisors (one male and one 
female for every 5-7 villages) have weighing scales (47). 
Scales are entrusted to clinic- (sub-centre) based health 
workers who cover a population of 20 or 25 thousand. 

Under the circumstances, the logistic problem involved 

in transporting scales to villages cannot be surmounted. 
If weighing has to be done at the village level, ‘a scale 
for every village’ is a must. However, the cost of 
supplying one Salter Scale. to every village, of arranging 
for their frequent checking, repairand replacement, would 
constitute a significant proportion of the health budgets 


of most developing countries. 


It is clear from the foregoing account that, if 
growth-monitoring operations are to become a routine 
component of the health system, proper arrangements have 
to be institutionalised for (a) procuring the right type 
of scales needed for the operation, in adequate numbers, 
(bo) properly standardising, calibrating and frequently 
checking their accuracy, (c) promptly repairing and 
replacing them in the event of breakdown, (da) transporting 
them to the ‘front-line' and (e) a system of feed-back of 


inf 
Ormation from the field to detect deficiencies and 


shortcomings. At present, such arrangements are not 


part of any of the ongoing growth-monitoring operations. 


262. Charting Growth Data 


For effective growth monitoring, a child's weight 
must be recorded against his age and serial weights-for-age 
must be readily comparable, Plotting weight data on the 
growth chart crermits this. It also enables comparison 
of the child's status with the desired norms or reference 
standards and thereby, estimation of the degree of growth 
deficit. Many different kinds of growth charts are 
available worldwide. The most commonly used are based 
on Morley's Road-to-Health design. This graph has age in 
months on the horizontal axis and weight on the vertical 
axis, The years (first, second, and so on) may or may not 
be differentiated by "steps" and various cards provide 
for only three years, or for the first three years on one 
side and the fourth and fifth years on the reverse, or, 
even up to six years on one side. Woodland and Kelly 
examined some 100 growth charts collected from developing 
countries throughout the world, and made several observations 
and recommendations (53). They observed that cards with 
more than three years on one side may be too crowded for 
marginally literate health workers to £111 in accurately. 
They suggest that a space of 5,5--7.5 mm for each month is 
required to record the dates of weighing and plot weights 


at least for the first three years. This may be reduced 
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to a minimum of 3.5 mm from the fourth year onwards. The 
chart recommended for use by WHO has too little space for 
recording the weight data of children in the fourth and 
fifth years. The point that the space for recording dates 
and plotting weights should always be adequate for semi- 
literate workers (5 years or more of schooling) - who tend 
to have a large hand-writing - has been frequently 
emphasised (54). From observations in the present study 
of charts in use, it is clear that field workers have 
difficulty with the very narrow spaces (e.g. 2-3 mm) 
provided in the charts. At any given time, especially at 
the start of a programme when workers lack practical 
experience, a worker has to record the weights of children 
of all ages, if space is cramped, the recording may be 
unintelligible and not capable of being interpreted. 


Plotting the child‘s weight is not as easy as it 
often made out to be. Many workers do not know where to 
put the dot (whether on the line or inside the grid). 
Often, even medical scientists have been found to make 
mistakes (55). Bailey found up to 80 per cent errors in 
plotting of weights by undergraduates trained and 
experienced in the job, and states that field workers 
require constant training, checking and recording practice 
(56). Workers may find it difficult to locate the weight- 
month junctions to plot the points (57), It was observed 


that even though some cards were designed specifically to 
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have the dots located in the grid space, workers 
preferred to plot them on lines. Tremlett et al (31) 
have suggested that the printing of lines should not 

be too dark, to enhance clarity, and that 1/2 and 1 kg 
lines should be light (or broken) and heavy (unbroken) 
respectively, to permit greater accuracy, They mention 
that cards in which graphs for each year are separate 
cause confusion. It was observed in this study that 
workers frequently misplaced points when they began a 

new section such as on cards where the third and fourth 
years were discontinuous. Fajans and Sudiman also report 
that the repetition of the 36—month block on both sides 
of the Indonesian card results in many recording errors 
(37). A straight horizontal axis is preferable to the 
step design. On the other hand, it has been suggested 
that the weight axis should be printed at the start of 
every year rather than only on the left or right (or both) 
ends of the charts, to make the weight lines easier to 
follow along horizontally (57). 


Cards which divided a kilogram into thirds were 
seen in the ICDS programme. These confused the workers 
as they bore no relationship to the scales being used and 
were not Ayam to relate to weight readings taken. Thus, 
iz rae be reiterated that weight divisions on a chart 


should match those on the scales being used to weigh’ 
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the child, to facilitate recording of the weight 


information (31). 


The ‘time dimension’ of growth charts creates 
much confusion. For example, although the charts found 
in use in the ICDS programme were designed with the 
“calendar system", workers did not use the method 
correctly. The usual practice was to fill in the 
weight data in the next available space. This 
practice may be acceptable if weights are taken 
regularly and at the same time each month (which, 
as will be discussed below, is rarely the case). A 
month (or even more) is frequently missed and often 
goes unnoticed because of faulty recording. Some- 
times even when weighing is done in two consecutive 
next months, the dates of weighing between the previous 
and present months do not correspond. Thus the child 
may have been weighed at the beginning of one month and 
at the end cf the following month, but the recording of 
the weight on the graph by the worker does not reflect 
this. Workers did not consider the option of plotting 
points within the grid instead of on the lines. These 
observations suggested that workers really did not 
understand fully the “monthly weighing" basis of the 
growth chart. Some workers calculated the child's age 


at the time of each weighing and filled the appropriate 


box with the date and recorded the weight on the chart 
accordingly. This is a time-consuming procedure, and 
unnecessary, given the calendar design of the chart, 
and it often resulted in errors. Similarly, Fajans and 
Sudiman found that when a child missed a weighing, the 
month was not skipped. This resulted in all successive 
weights being entered at a lower age and introduced 
further ‘positive bias' in weights. This was the most 
frequent problem encountered with weight recording (37). 
Abraham Joseph reports that even doctors may not record 
the child's weight in the column pertaining to the child's 
age at the time of weighing (55), Morley and Woodland 
(17) have stressed the need to get workers to £111 in 
the month of birth and all subsequent months at the child‘s 
entrance into the weighing programme to avoid both these 
problematic procedures. They have suggested that charts 
which emphasise the box for the first month of every year 
(the month of birth) could serve as @ check against these 
errorse 

Clearly, in actual field conditions, recording 
errors are no less than errors in weighing, and weight 
data would reflect the cumulative error of both these 
operations. 


Verification of Ages Another major source of error 
4n recording weights on growth chart is the uncertainty 


regarding the precise age of the childe Since the 

growth chart is used to assess a child's nutritional 
status by his weight-for-age (and compares him with a 
reference standard), it is absolutely essential that his 
age is accurately known. An underestimate of two or 
three months could result in the child being considered 
better in nutritional status than he actually is. 
Cotaining the correct age of a child in an illiterate 
community which has no birth records is not easy. This 
fact has always been cited as a principal deterrent 
factor to the use of growth charts in the past and is 
still largely true. However, the development of the 
simple method of age assessment using local events 
calendars may have somewhat changed this picture. 
Although there are some reports (55) that a child's age 
may be wrongly reported by mothers by as much as one year, 
particularly for older children, most investigators claim 
accuracy in age verification using local events calendars 
(54). Workers in the ICDS programme interviewed in this 
study claimed that this aspect of the charting procedure 
was simple, and considered their age determination reliable, 
but it was, unfortunately, not possible to check this 
Claim in a sufficiently large number of cases. It was, 
however, noticed that while workers ‘established' the 


- Trontth of birth according to the Hindu calendar they wrote 


ay. 


Gregorian dateg on growth charts. These two calendar 
systems do not correspond exactly, the former also 
Changing from year to year. fYajans and Sudiman report 
that a similar problem occurs in the translation of local 
Indonesian dates to a Western system of recording (37). 
While it may be easy to ‘translate’ current dates, it 

is far more difficult to establish the month of birth 

of a child borm three or five years ago. Thus, it is 
possible for errors to creep into age data even with the 


use of local events calendars. 


Any initial error in the verification of age 
persists, and is compounded by ‘missed months‘. 
Reverification is seldom, if ever, attempted and so 
correction does not occur. Karyadi has noted that age 
assessment was improved by repeated interviews associated 
with local events (57). After two years of programme 
operation in Indonesia, age errors decreased. Thus, 
errors in age recording may be more frequent when @ 
programme is first started. For example, Agarwal has 
also observed that the month of birth is frequently 
confused with the month of a child's first visit (47). 
As a programme is established, mothers may be contacted 
at or shortly after giving birth and the child's birth 


month may be known with better accuracy. 
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It will thus be seen that recording weight 
data is a highly sophisticated procedure and not the 
simple one it is assumed to be, The pitfalls are several, 
even for an eertenced worker. For the illiterate, 
relatively inexperienced workers, total avoidance of 
errors could well be the exception rather than the rule. 
Accurate plotting requires clearly-designed cards and 
thorough training, especially for semi-literate workers 
to whom the eencent of the graph is entirely new. For 
any growth-monitoring programme to be at all reliable, 
there must be a substantial investment in training. 
Special aids for training purposes will be useful. Practice 
produces better results. It was found in the present study 
that the majority of workers plotted points with certainty 
only after they had completed at least one year of main- 
taining growth charts. Growth chart data collected during 
the period of “in-service training", when the worker is 


in fact inexperienced, are, therefore, likely to be quite 
unreliable. 


A practice observed frequently when groups of 
children are weighed at the same time is that of writing 
weights down in a register or on a sheet of paper, and 
plotting these on growth charts later, Indeed, this 
procedure has been '‘systematised' in the Indonesian UPGK 
programme in which weights are taken at one “table in 


the weighing post (centre) and plotting on the chart done 
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at another. (Two different workers are involved.) (37) 
(In fact, sometimes weights are "shouted" by the worker 
at the weighing station to the one recording!) ‘This 
practice has the inherent Pace of transcription mistakes. 
Furthermore, weighing a child and not charting his weight 
simultaneously is of little value because neither worker 
nor mother is able to visualise the child's growth or 
nutritional status on the spot. The child may seem ies 

be gaining weight if serial weights are recorded in the 
register, but a poor weight gain will be missed unless 

it is compared with the reference growth lines. 


Growth Charts: The assessment of nutritional 
status in a cross-sectional study of a population is 
based on a comparison of the child's weight-for-age with 
a reference standard. In growth-monitoring operations, 
however, apart from the actual weight of the child, the 
'slope' of the child‘s growth curve between measurements, 
compared with that of the reference curve, provides 
information on the velocity of the growth process. It 
tells us whether an under-nourished child is "catching up", 
deteriorating or maintaining the status quo. ‘This is 
the real merit of growth-monitoringy but as we will see 
later, it is precisely this aspect which field workers 
do not comprehend, perhaps for lack of adequate training. 


The growth charts currently in use contain, apart 
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from the reference standard curve (which represents 

the level of optimal growth and is equivalent to the 

50th percentile of the Harvard or NCHS growth standard), 
other reference lines representing levels of growth 
performance lower than the reference standard. These 
reference lines are used as cut-off points to denote 
grades of undernutrition. They may be ‘modifications’ 

or local adaptations of the Gomez classification of 
undernutrition on the basis of growth retardation. The 
growth charts being used in ICDS in India contain three 
reference lines in addition to the standard, representing 
80%, 60% and 50% of the reference standard. In many 
growth charts, these cut-off limits are reinforced by a 
colour scheme - such as for example, a green zone between 
the reference standard and the reference line representing 
80% of that standard, a yellow zone between the lower 
limit of the green ani the reference line representing 
60% of the standard, the cut-off point between "moderate" 


and "severe" undernutrition, and so on, 


(The majority of cards use the Harvard reference 
data, according to Tremlett et aly (31) and the percentage 
method of gradation.) The WHO Manual on Public Health 
Nutrition recommended that all charts have a line at the 
level of 60 per cent of the standard weight for age which | 
corresponds to the "level" of marasmus. Bailey feels 


strongly that such a line be clearly demarcated to pick 
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out children with severe malnutrition in places with 

a high prevalence of marasmus (56), Soin charts have 

as many as nine reference lines (31). Others, such as 
one from the Philippines, use “shading" of narrow channels 
to denote smaller differences in percentages of the 
reference standard but to emphasise the growth path 
rather than the grade of malnutrition. Different colours 
and shades make it easier for the worker to establish 

a child's nutritional grade and growth performance. 

Ghosh (57) as well as Anandalakshmy and Sindhu (59) have 
proposed that such colour-coding be done on Indian cards 
to make it easier to chart and interpret weights. The 
choice of colours must be “culturally appropriate”, 

as demonstrated by the experience of Project Poshak in 
India (60) which modified the ‘Western’ colour scheme 
used originally to conform better with local values. 
However, Tremlett q@t al (31) have cautioned that colour 
coding may be associated with rigid interpretation of 
data rather than acting as a guideline or an educational 


aid. 


In some charts, reference lines do not begin 
from birth but from the age of six months or later, This 
prevents assessment of growth in the critical period from 
0 to 4 months. For diagnosis of growth faltering in this 
period of rapid growth, reference lines should begin at 
birth. This would also alert the worker to low birth 
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weight infants who require special monitoring (provided, 
of course, that the child's birth weight is obtainable) 


and to infants who are being inadequately breastfed (61). 


It must be emphasised again that these reference 
lines and cut-off points, reinforced by attractive colour 
schemes in several growth charts, are wholly arbitrary 
and have no proven physiological validity. They must be 
used with circumspection and full appreciation of this 
arbitrariness and its limitations. The limitations of 
these arbitrary cut-off points and classifications have 
been discussed elsewhere (21). Unfortunately, in many 
on-going growth-monitoring operations, the growth data are 
used primarily to identify beneficiaries for nutrition 
intervention - those who qualify being the ‘moderately ' 
or ‘severely' malnourished - rather than to monitor child 
growth, This has sometimes resulted in the neglect of 
children who are undernourished but not severely enough 
to descend into the qualifying 'yellow' or ‘red’ zones of 
the growth chart. Ome might conclude that when this practice 
is adopted, growth-monitoring is being used not to get a 
true picture of the magnitude of the problem of child 
undernutrition or growth retardation in a community, not 
to detect early growth-faltering, but to ‘reduce’ the 
number of undernourished children on paper, to proportions 


which are manageable within the resources available for a 


given project, 
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It would seem ironic that while, on the one 
hand, we strive for accuracy in weight reading and 
recording to identify the precise magnitude of 
growtheretardation and detect early growth faltering, 
on the other hand, we resort to wholly arbitrary 
systems of “classification" of growth data, which 
help to ‘write off‘ much of the undernutrition 
which is laboriously identified by the Ti eecconan ine 
and expensive weighing process. The basic question, 
which we will return to later, iss: Is it the purpose 
of growth-monitoring to enable early detection of growth- 
retardation so that mothers can be properly advised 
and alerted in time; or is its purpose merely to select 
benefi ciaries by identifying and concentrating on 
so-called ‘moderate’ and ‘severe' cases of undernutrition. 
In the latter case, the growth monitoring is not being 
used for a truly preventive programme but in a (curative) 
relief and rehabilitation operation, This is in total 
pOrteat orion of the prime purpose of growth monitoring, 
as stressed by Morley and others (17), which is prevention 
of severe malnutrition by attention to early signs of 
growth faltering and the underlying health causes. It 
could legitimately be argued that a strategy which uses 
growth-monitoring mostly to identify candidates for repair 
and rehabilitation is tantamount to a “nutrition policy 
of brinkmanship" (62). It may help to prevent mortality 
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(4,e. improve “child survival") but not to promote 
child health and nutrition. We will return to this 


discussion later in this report. 


Health Cards: In addition to the growth chart 
or weight-for-age graph, there are also other types 
of information printed or to be recorded on the afni sh wie 
health card" as discussed earlier. This additional 
information is intended both to aid in the ‘diagnosis' 
of the child's health problem(s) and to ensure and 
facilitate follow up action, The incorporation of the 
growth chart into the health card underlines the 
relationship of growth to health parameters. Growth 
faltering may be due more to infectious illness than 
inadequate feeding per se. What is included in the 
Health Card depends on who retains the cards (whether 
primary level worker, clinic, or mother) and the scope 
of the programme which includes growth monitoring. At 
the least a growth monitoring scheme must be accompanied 
by inputs to detect and deal with the common childhood 
infections. The value of the weight chart itself depends 
on the role of growth monitoring within the programme. 


However, there are strong feelings among 
professional workers that the child health card used 
at the primary level should only provide for the collection 


and transmittal of necessary information (54). It should 
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not be crowded or cluttered. Information on immunisation 
and special care is considered most important and it has 
been suggested that this space be provided on the same 
side of the card as the growth chart (57). It has also 
been suggested that a space be provided to enter the dates 
on which immunisations are due, to serve as a reminder to 
the worker and/or the mother (47). Some cards which mark 
months on which immunisations are due by shading or with 
symbols are available (31), 


It was observed in the visits to ICDS centres 
that while dates of immunisations were recorded, 'Reasons 
for Special Care’ were never mentioned. The latter are 
important to remind the worker to pay particular attention 
to ‘at risk' children and address, if possible, the 
reasons underlying their poor health status. Tremlett 
et al (31) have suggested that a list of ‘Reasons for 
Special Care’ provided with boxes to be ticked off when 
relevant, is more likely to be used than “open-ended” 


space for this information. 


The utility of information on the child's tlinesses 
clearly depends on the objectives and priorities of the 
programme and the capability of the health worker recording 
them (or some other health worker) to follow them up. 

Cards have been criticised for emphasising outcomes and 


providing no space for action taken or recommended og 2 
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At clinics, separate cards may be used for this purpose. 


Certain other categories of information may be 
‘culture specific'., For example, while Tremlett et al 
(31) stress the need for space to record the names etc., 
of siblings, investigators in India feel that this is 
unnecessary and that information on other children in 
the family can be adequately substituted by a space to 
record the child's birth order alone (54). This information 
is frequently collected for family planning purposes, 
which Tremlett has noted often causes resentment (63). 
Many investigators feel that the Health Card, intended 
to promote child health and nutrition, should not be 


tied up with family planning procedures (54). 


Many also consider superfluous the printing of 
instructions on the cards when illiterate mothers are 
involved, or for health workers who can be provided a 
separate booklet (54), Clear labels are preferable to 
"instructions". In fact, in one card seen in the ICDS 
programme, the entire reverse side was filled with instruc- 
tions which the health workers admitted to never reading, 
while the front face of the card even lacked space to 
write the child's name! Tremlett (63) has also noted 
that on a small percentage of cards examined, the 


instructions provided were wronge 


¥rom the point of view of growth monitoring, the 
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most important information to be printed on the card 

is perhaps that which reminds and agsists workers to 
interpret the child's weight curve and investigate and 
follow up the child, such as a diagram showing good and 
poor weight gains and danger siqns, along with space to 
record reasons against the latter two categories. Also, 
as health workers frequently miss a weighing, it may be 
useful to provide space to record the reasons why - such 
as the child's absence from the village, non-attendance 


at the centre if the weighing is centralised, etc. 


The use of symbols may be confusinge For 
example, one card in use in the ICDS programme had 
tiny pictures of a boy's and a girl's faces which were 
intended to be checked or crossed out to identify the 
child's sex. However, the health workers thought these 
were decorative items and did not record the child's sex 


at allé 


Illustrations on charts are intended to impart 
information on child nutrition and health care and to 
make them attractive to mothers. They need to be simple 
and large to be understood - and culturally appropriate 
for the messages to be internalised. Frequently, they 
are not so, such as those showing meat, fish and eggs 


as desirable foods to poor (ana vegetarian) mothers. 


Tremlett et al (31) amd Woodland and Kelly (53) 
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have also examined other chivaéteristics of child 
health cards and suggested effective ones. For mother- 
retained cards, appearance, size and durability are 
paramount considerations, On the whole, the card must 
be large enough to eccommodate an easily readable and 
useable weight-for-age graph and whatever other 
information is deemed necessary, but not so large as 

to be cumbersome to those who handle it (workers and 


mothers ) ° 


It is also difficult to maintain health workers' 
or mothers' interest in the card unless it is durable 
and easily preserved. Thus, the paper used should be 
of a kind that does not soil, does not absorb ink, and 
does not tear easily. Some of the growth charts seen in 
the ICDS programme were simply printed on sheets of paper 
and bound in book form. Others were ‘cards' which the 
workers usually tied together. The use of plastic 
envelopes is usually recommended for mother-retained 
cards (though it has been observed that mothers may use 
the 'precious' plastic bags for other purposes! (52). 
They are unnecessary for worker or clinic-retained Cards, 
A new "plasticized" card which apparently costs 40 per cent 


more than ordinary card has become available and may be 
useful (42) e 


Clearly, the design of the health card as a whole 
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must be tailored to its users - and, thus, would vary 
according to whether it is kept by health workers or 
mothers. In many programmes, the actual “target group" 

is inadequately specified, and so confusion of information 
on the card is inevitable, 


In sum, the crucial aspects of card desiqn are 
that they shoutd provide adequate space for recording 
with large handwriting and call only for information that 
the health worker is likely to use. Putting necessary 
information on the same side of the card facilitates 
interpretation and use. The weight-for-age graph should 
be clear - i.e. contain the minimum number of lines, 
colours, etce, necessary for easy and accurate plotting 
and interpretation. Some of the information sought and 
instructions and education provided are likely to be 
culture-specific and particularly need to be tailored 
to the "level" (of competence) at which the growth 
monitoring service is operating, and its scope. "Cards 
need to be simplified for health workers and doctors» 


leave alone mothers” (54). 


Logistically, inadequate supply and slow 
replenishment of growth charts would appear to be a 
common problem. Solon (30) reports this as a major 
deterrent to the success of growth monitoring schemes 


in the Philippines. It was found that workers in the 
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ICDS blocks in Rajasthan visited in the course of this 
study had been provided only a quarter to a third as many 
cards as there were children whom they were responsible 
for weighing. When there is a shortage of cards, growth 
charting is disrupted and not valued highly by the worker 
concerned. Children most in need may not have cards and 
thus not be weighedy and procedures such as writing in 
registers may be used which render the weighing almost 


a purposeless exercise, 


Some alternative record systems are being used 
for serial weight-age information besides the growth 
chart. A “growth table" has been devised in the 
Philippines which lists the range of possible weights 
in columns be low the age in months. Rows of weights are 
shaded in three shades of blue (similar to the growth 
curves) according to normal, mild, moderate and severe 
malnutrition (30), The worker enters the child's weight 
in a space provided for this each month, and marks the 
box representing the range in which the child's weight 
falls. This device may overcome problems inherent in 
the plotting procedure but it requires a high degree of 
numerical literacy on the part of workers, and its 
interpretation is as complex as that of the growth chart. 
And so, it would not appear to have any major advantages. 


Composite charts containing anthropometric data on 
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height-for-age and weight-for-height in addition to 
weight-for-age are also reported (30), 


223. Home-based and Clinic-based Growth-monitoring 


In most developing countries, a majority of 
children in rural areas suffer from growth retardation 
as a result of the synergism between inadequate nutrition 
and recurrent infection, Growth monitoring is intended 
for early diagnosis of growth retardation so that timely 
action can be instituted. Prevention of growth failure 
is predicated on the identification of ‘at risk‘ children. 
An effective growth monitoring system requires widespread 
coverage and must be linked to provision of appropriate 
health services. Thus, to evaluate the usefulness of 
growth monitoring, it 1s important to consider who is 
weighed. This depends largely on whether the weighing 
programme is entirely centre-based or employs in addition 
(or predominantly) a home-visiting technique. It also 
depends on whether the programme specifies a target group 
within the universe of children under six, Cultural 
acceptance of the programme and the extent to which it 
motivates children and mothers (or their proxies) to 


participate are also important determinants. 


Clinic/Centre-based monitoring: Most village- 


based growth monitoring programmes weigh children at a 
central location: a “weighing post", an “anganwadi", a 


child care centre, or even in a village square on 
appointed days. Some may expect clinics or centres 
located in one village to weigh children from several 
surrounding villages. These centre-based programmes 
concentrate on children coming to the centre, and thus may 
exclude several categories of children. Each of these 
‘exclusions' lowers the utility of the growth monitoring 
programme. First, there are those whose families are 
not motivated to take them/send them for weighing or 

to the centre in general, or for whom the opportunity 
cost of attending the weighing session is not perceived 
to be offset by the advantages of weighing their child. 
Unfortunately, unmotivated families frequently come from 
precisely those: socio-economic or cultural groups whose 
children are at high risk of malnutrition. Malnutrition 
is nigher among poor families for whom the opportunity 
costs of attending centres are greatest. Younger children 
(e.g. those from 0-3 years of age) who cannot reach the 
centres unaided and so must have a sibling or a mother 
take them, or who are being breastfed, may be at a 
particular disadvantage. A child may not start coming 
to the centre until he is taken off his mother's breast 
and put in the care of a mother-substitute. Recent 
studies in India (61) and elsewhere (64) have pointed 
out that nutritional problems start within the first six 
months of life when growth is rapid, and so monitoring 
would be most useful during this period. It is well 


established that rates of illness and death are high 
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during the weaning period. Children who are ill may 
also be unable to attend centres, They may already be 


malnourished and at severe risk, 


The experience of the Indonesian UPGK programme 
is instructive in this regard. Weighing is carried 
out only at weighing posts on specified days each month 
(although workers make home visits to motivate mothers 
to attend). Although the programme is targeted on all 
children between 0 and 5 years of age, in East Java 
during a few months of 1983, only 60 per cent of the 
estimated under-five population was registered (40). 

It is felt that among those not registered, could be ‘ 
considerable proportion of the really needy. Of those 
enrolled, around 70 per cent had growth charts and 

35 per cent (or 50 per cent of those with charts) attended 


the centres every month, 


An in-depth study ejnducted by Fajans and Sudiman 
of seven villages in the programme provides several 
insights into this situation (37). While the programme 
was initially targeted at all village hamlets, it was 
actually ieeterter ted only in a subset of hamlets, largely 
because supplies were limited and had not been calculated 
on the basis of the under-five population or the number 
of hamlets. ‘Thus, hamlets further away from the main 
village were neglected. ‘In one village, all 131 under- 


fives had cards. Over the year prior to the study, an 
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average of 48 per cent had been weighed each month. 
Distance to the weighing posts and demands on mothers ' 
time were the main explanations given for the low 
percentage of children weighed. Attendance of mothers 
from more distant areas was lower, especially during 


the rainy season. 


.in another village, 86 per cent of children 
were enrolled and 50-60 per cent were weighed every 
month. The creation of more and spatially distributed 
weighing posts, so that the majority lived within ten 
minutes walk from the centre and all within 30 minutes, 
increased participation. Oe village had ten weighing 
posts, covering four hamlets. (Scales and other equip- 
ment were initially shared bkrt later provided for each 
post}. In other villages where participation was higher, 
it was explained by the strong motivation provided by 
village leaders and workers on home visits, and the 
workers' sincere efforts to welch all children, either 
by increasing the number of days on which weighing was 
done at the centre or by weighing children in their homes 


(although the UPGK programme does not specifically include 
this strategy). 


Similar experience is reported in India, Arole 
noted that, at Jamkhed, it has been a problem to collect 


Children from peripheral hamlets for weighing at a central 


location in the village (54). Difficult terrain is 
another cause of ‘exclusion’, Patowary (54) reports 
that 10-40 per cent of eligible children in the rural 
ICDS block near Guwahati (Assam) could not be provided 
growth charts or weighed. It must be mentioned, in this 
connection, that the inputs in the UPGK programme in 
Indonesia are far greater than in the ICDS programme 

in India, although the programmes have similar objectives. 
Both programmes appear to have serious coverage problems 
despite different strategies. Both provide valuable 
insights for other developing countries which may embark 


on national child health and nutrition programmes. 


Besides distance, Fajans and Sudiman report 
that a child's sex and age have a bearing on attendance 
at the UPGK weighing posts, while socio-economic status 
apparent does not (37). . Wnile 30 per cent of children 
entered the programme by one month of age, 25 per cent 
did not enter until they were over seven months (although 
new arrivals in the villages were included in this 
calculation). Earlier attendance is desirable because 
declines in nutritional status begin at five or six 
months of age. A higher percentage of girls than boys 
were brought for weighing by mothers because they were 
- more easily ‘found’ around the house and, for the same 


reason more younger children attended. In one village, 


where only 0-3's were enrolled, participation during one 


month was 76 per cent. 


Unfortunately, population-based enrolment and 
weighing data are not yet available for the ICDS 
programme. However, field enquiry in the ICDS blocks 
in Rajasthan and Haryana showed that at most sites only 
30-40 per cent of children registered were weighed at 
the centres. The importance of the above variables to 
the question of who is weighed was also evident (although 
the specifics appear different from those in Indonesia). 
For example, it is widely acknowledged that a lower 
percentage of children under three than of tisde between 
three and six years come to ICDS anganwadis. A higher 
proportion of boys are brought by mothers than of girls 
because of the culture's special interest in the welfare 
of male children. Workers did report that those children 
who lived further away from the centres attended irregularly, 
if at all, and that the poorest families often did not 
come to the centre either because of dependence on the 
mother's wages or because of suspicion or disinterest 
in the programme. Patowary reports that at two different 
anganwadis in Assam the percentage of children weighed 


was as different as 60 and 90 per cent (65), 


Even in special research projects (as opposed to 
routine operations like ICDS), it may not be possible to 
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weigh all children in a village, as Fajans and Sudiman 
have reported (37), While their study intended to weigh 
all, including those not registered in the programme by 
means of follow up, only those who attended the weighing 
post were finally weighed “due to time constraints on the 
part of the kaders (workers), absence of the children 
from the village, and a variety of other factors", Even 
when special efforts were made to solicit attendance and 
@ second weighing session held, about 30 per cent of 


children were not weighed, 


Indeed, low attendance is a major weakness of 
centre-based weighing programmes and various mechanisms 
have been instituted to address this problem. Drums 
and loud-speakers have been used to announce the start 
of weighing activities, as in some UPGK villages. Weighing 
may be held on more than one day, as is the practice in 
the ICDS anganwadis and also occurs in some UPGK villages. 
Frequently, health workers visit homes to motivate 
mothers to attend the centres at least to have the 
child weighed every month. Variation in coverage thus 
often depends on the extent of effort on the part of the 


motivatore 


A major question arising from these observations 
relates to the specification of the target group. Growth 
charts were developed for use in under-fives clinics and 


so included the first five years (295). The WHO modification 


added the sixth year (18) and so emphasis has been 

placed on weighing all children under five or six, as 

in the case of the UPGK and ICDS programmes, respectively. 
In the Philippines, one programme monitors children up to 
six years, another for five years, and a third for only 
three years (30), In Thailand, the Ministry of Health 
programme spans five years (66). However, a growing 
group of professionals feel that it is adequate to weigh 
children up to the age of three only (54). This would 
halve the work load of weighing on the workers, reduce 
crowding at centres, and allaw concentration on 0-3's 

who are most at risk of malnutrition. (In addition, 
space for other information would become available on 

the health card with the elimination of the chart for the 
fourth,£ifth and sixth years). 


Alternatively, older children could be weighed 
less frequently. Fajans and Sudiman have argued that 
after two years of age, the expected monthly weight gain 
of a child is less than 150 gms, which is close to the 
limits of accuracy of the weight measurement, and may be 
within the intra-individual variation (37). Thus, 
monitoring growth of this age group on the basis of 


weight gain over a period of three months may be more 
meaningful, 


Other approaches to children over three are also 
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reported. In a system devised by Christian Medical 
College, Ludhiana (Punjab), India, children over three 
are screened with the arm circumference tape and weighed 
only if their measurement is low (46). Indeed, it is 
commonly felt that the mid-arm circumference measurement 
is adequate for monitoring children over three years of 


age. 


Fajans and Sudiman have further argued that 
beyond three years of age, children in the UPGK villages 
they studied did not change “categories" of nutritional 
status (37). (Two-thirds were in the "normal" range at 
the age of three while one-third were below normal); but 
only 8 per cent fell in nutritional status subsequently.) 
Purthermore, children over three are no longer targets 
for immunisation, nor their mothers for feeding advice. 
Thus, they see no reason to continue these children in 
weighing programmes. In support, Agarwal has reported 
that children's attendance at clinics, which may be 
regular in the first year and at three-monthly intervals 
thereafter, becomes irregular after the third year, Health 


workers in the field may also not “bother” with children 
over three (54). 
However, a high prevalence of malnutrition and 


4llness may be observed among 3-6 years olds in certain 
situations (67) and the decision to monitor these children 
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by periodic weighing may be taken in accordance with 
local conditions. An examination of growth charts in 
the ICDS blocks visited in Rajasthan and Haryana for 
this study showed considerable growth retardation among 


3-6 year olds. 


Given the demands on mothers' time, another 
factor that may discourage their attendance at centres is 
fe eiks taken to weigh large numbers of children on 
weighing days. In the UPGK programme, around a hundred 
children may have to be weighed at the monthly session 
(37). Even if a minimum of two minutes (which is 
inadequate as we shall see) is spent per child, it means 
that some mothers might have to wait for two or three . 
hours for their child to be weighed and to follow through 
the recording and education procedures. In the village 
where the number of weighing posts was increased, resulting 
in a reduction of children to be weighed at any one post, 
attendance increased. For this and other reasons, Fajans 
and Sudiman have suggested that not more than 50 children 


should be weighed at one post or one session (37), 


In fact, time may be a major constraint from 
the worker's point of view as well, limiting the number 
of children weighed and perhaps also resulting in 
"selection", In the Indonesian programme, workers spend 


49 per cent of their time every month on weighing activities 
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(and the remainder on home visits, primarily to motivate 
mothers to attend the weighing sessions!) ‘These workers 
are unpaid volunteers and so the extent t6 which they 
"cover" their under-five population would depend on their 


zeal and the time they spend on motivation. 


Home-based monitoring: Programmes which require 
workers to weigh children in homes in addition to (or 


instead of) centre-based weighing may circumvent the 
problem of generally inadequate or selective coverage 

of children. At least in theory, all ages (within the 
target group), both sexes and children of all classes 
including those who live at distances from central points 
in villages are reached. In addition, children who are 
considered most needy may be focussed upon, such as 0-3's, 


the poorest or, in some cultures, females. 


Cowan has described a weigh‘ng programme that 
is primarily home-based, run by the Christian Medical 
College in Ludhiana, Punjab (54). The multi-purpose 
health workers in Sanewal block visit homes for fifteen 
days every month covering 35 families a day and their 
entire population every two months. They visit every 
house but focus on homes with children under five and 
pregnant women and on very poor homes - where the majority 
of under-three deaths occur. They carry Salter scales on 


their home visits and weigh children under three. Those 
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over three are checked with the arm circumference tape 

and weighed if they have a low arm circumference measure- 
ment. Thus, not many children need to be weighed each day. 
The act of weighing and the growth chart are “entry 

points" for other health interventions and health 


education of mothers, 


While, in the UPGK programme, home visits are 
used primarily for motivation, in the ICDS programme 
homeevisiting is advised also for weighing and follow-up 
of children. It was found, however, that, in actual 
practice, although workers did visit homes, they preferred 
to use the home visits to motivate mothers rather than 
for weighing. They admitted reluctance to carrying scales 
and charts with them on home visits unless a “helper" was 
available to assist them. As a reason they cited the 
fact that mothers or children are frequently not at home, 
that mothers did not want their children weighed, or that 
there was no place to hang the scale in homes. Thus, 
ultimately, they weighed only those children who came to 
the centres regularly and those whose mothers brought them 
in response to the workers' pleas. Generally, therefore, 
one might conclude that, when growth charts/health cards 
are kept at centres, only those children who come to 


the centres or are brought by child-minders are weighed 
regularly, 


264. Cooperation of mothers 


In both centre-based and home-based growth- 
monitoring, mothers' compliance is a major factor 
limiting access to children for weighing, and besides 
being bound to the issue of "mothers time", it is also 
related to the cultural acceptability of weighing. In 
many traditional cultures, weighing a child is viewed 
with fear or superstition. Workers in India report 
that, at the inception of a programme, there is invariably 
difficulty associated with getting mothers’ permission 
to weigh children, leave alone their participation in 
the process. One-to two-thirds of mothers would protest 
initially. New-borns and infants are particularly 
inaccessible. However, with time, continuous education, 
and “peer pressure” superstitions and fears of weighing 
may break down. Fears of the "evil eye” are dispelled 
(perhaps in as little as six months) (52) by the observation 
that no harm befell another mother's child after weighing, 
-and may be replaced by a desire to see whether one's own 
child is doing alright ("keeping, up with the neighbours”). 
In due course, a mother may even "demand" that her child 
be weighed. Generally, however, while mothers may stop 
objecting to the weighing, they are not particularly 
interested in it. And there may always remain a hard 


core of 5-10 per cent of mothers who hesitate to have their 
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children weighed despite a worker's best efforts. 


Arole has observed that mothers may need incentives 
to bring children for weighing, such as good MCH services 
and/or a nutrition supplement for those who are under- 
nourished (54). At Jamkhed, it was found that the 
compliance of mothers was proportionate to the health 
services being provided. Participation in the programme 
was high when workers were dedicated. The involvement 
of local village people, women's clubs or farmers clubs, 
in weighing, maintaining cards and giving health education 


has also helped to involve mothers at Jamkhed. 


In the UPGK programme, several special efforts 
have been made to increase the participation of mothers 
(with their children) in the weighing programme (37, 38). 
The Health staff have attempted to coordinate mobile 
outreach health services with the weighing activities, but 
without positive results. A lottery was instituted for 
attenders but it has apparently not increased participation. 
When questioned, many mothers said that they attended 
weighing sessions to know their child's health (but many 
of these could not relate weight to their child's health 
status). A few mothers stated that they came to get the 
food supplement. Some said they went to the weighing 


sessions because they were told to do so by village 
leaders (37), 


At the ICDS anganwadis visited in this study, few 
mothers were to be seen. As mentioned earlier, most of 
the children attending were older ones who were able to 
come to the centres on their own or were dropped there by 
family members. A few younger ones were in the care of 
older siblings. All the workers we interviewed said that 
the children came mainly for the food supplements; that 
more children would arrive when the food was usually served 
(around 11 a.m.), that many came just to collect the food 
and then left. ‘The food supplementation in this programme 
is intended primarily for those children who are "Grade II" 
or below in nutritional status but the practice is to feed 
all children who attend the centres. (Older siblings are 
often also included on humanitarian grounds), Unlike the ~ 
UPGK programme where weighing and supplementary feeding 
occur on only one day in the month, in the ICDS programme 
food is distributed 300 days in the year, six days a week. 
Although weighing days are frequently specified, the workers 
could weigh children on any occasion that they attend the 
centre. On their home visits they can focus on the 0-3 
age group which has a low percentage of attendance and is 
nutritionally vulnerable. Workers report that when food 
supplies _ erratic, attendance of all children at the 
centres falls drastically. Tis has also been noted to 


occur in the UPGK programme (40). 


Rohde (51) has suggested that mothers can be trained 
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as “weight watchers" to "accept the prime responsibility 
to measure and interpret the progress of their child's 
health". The validity of this claim has yet to be tested 
out in large-scale operations under real-life conditions. 
Moreover, aS Anandalakshmy (54) has pointed out, when 
mothers attain a level of motivation and competence that 
enables them to measure growth and interpret growth charts, 
then “growth-monitoring"™ as a public-health programme 


may become wholly unnecessary! 


The unfortunate reality in many developing 
countries is that women of poverty-stricken communities are 
so overburdened with routine chores, such as fetching water, 
fuel or fodder and with work to earn their daily living, 
that they can hardly afford the time to visit health 
centres, A visit to a health centre may mean the loss 
of a day's wages. The poor utilisation of health services - 
even of such inadequate services as reach the rural areas - 
is related to a large extent to poverty and not Just to 
ignorance or apathy as is often made out. While women 
with proper motivation and education can Certainly be 
helped to take better care of their infants and children 
at home, expecting them to participate in time-consuming 
Operations would be unrealistic. On the other hand, there 
may be older women in the community not ‘burdened' with 
young children and arduous house-hold chores who may be 


able to help in health programmes. It may be possible and 
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desirable to anlist their services, However, health 
programmes predicated solely on voluntary labour are 
likely to be inadequate and ineffective, 


225. Time Schedule and Frequency of Growth-measurement 


Growth-monitoring implies frequent growth measure- 
ments at regular intervals in order to assess growth 
trends. Frequency and Soa repeat measurements 
is the essence of growth-monitoring., In actual practice, 
however, in addition to those not enrolled in weighing 
programmes at all, those who attend may miss one or more 
monthly weighings for any of several reasons. In the 
UPGK programme, despite the 10 hours spent per month by 
the worker on weighing and motivating activities, many 
children were seen to have one or more blocks of three 
Or more months without any weight record because of absences 
from the village (37). An evaluation study in East Java 
found that 51 per cent of children had been weighed in 
the previous month while 49 per cent had been weighed only 
two or three months earlier (40), The reasons given for 
not meeting the monthly target weres mother was working; 
no food supplement availabley hesitation to participate in 
the programme; and difficulty of access. In Bali, 72 per 
cent of mothers had their children weighed every month while 
12 per cent had not had their children weighed for three 


months (39), On the whole, about 35 per cent or more 
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children attend irregularly. About 20 per cent of children 
weighed each month are not weighed in the previous month 
and 8 per cent are being weighed for the first time (40). 


In the ICDS blocks visited for this study, the 
workers usually assigned a specific day in the month to 
weigh the children at the centre. However, 4s many as 
70 per cent of the children enrolled at a given centre 
would net attend on the appointed day and so the worker 
would weigh others who came in the fives or four days 
succeeding. At the ICDS an adis, it was observed that 
the act of weighing takes 3 to 5 minutes per child and 
more time in the case of children (or mothers) who require 
persuasion, Thus, 10 to 20 children may be weighed in an 
hour if the worker is not called to attend to some other 
business, if she is assisted by a helper, and if cooperation 
is high. To weigh those who did not come at all during 
this period, the worker was consigned to visiting homes. 
They could visit 4 or 3 homes in a day at most. Many 
workers - especially those who were most diligent about 
weighing - said that it would take them a@ week to ten days 
(of part-time work - hence, we estimate about 15-25 hours) 
to obtain the monthly weights of the 100-200 children in 
their charge. From a brief examination of the records 
kept by anganwadi workers in the ICDS blocks visited, it 
appeared that about 20 per cent of children were weighed 


every month without fail, the largest group, about 30-40 


per cent, would have been weighed about every two months 

or once in three months only, Another 20-30 per cent 
would have several months (even up to six months) of 
missing observations while the remainder, about 10 per cent 
were never weighed. With the rare worker who was highly 
motivated, much higher levels of coverage were found 

(eege 90-95 per cent) with regular monthly weighing. On 
the basis of observations in this study, it is estimated 
that a moderately well-trained and motivated worker obtains 
about six to eight monthly weight measurements on an 
average per year on a child enrolled in the programe. 

It is also estimated that to provide this level of coverage 
for one hundred children, a worker weighing children at 

the centre and on home visits spends a minimum of 20 hours 
per month on this activity. 


At the UPGK centres, Fajans and Sudiman observed 
that 100 children were weighed over a three hour period 
in the "four table" system. With less than two minutes 
to weigh and record each child, the workers were rushed 
and recording errors were frequent. Thus, they consider 
the time devoted to weighing was quite inadequate (leave 
alone that available for follow-up activities as we shall 


see later). 


The difference in the time spent on weighing an 


individual child 4n the two programmes - i.e. two minutes 
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in the UPGK and three to five minutes in the ICDS scheme - 
is instructive. On the one hand, a streamlined sye<e™ 
such as that of UPGK permits ‘rapid’ weighing. On the 
other hand, it involves four workers and errors are 

A aver tele frequent. The less organised ICDS system 
permits a more ‘personalised service’ but the worker is 
still overburdened as she has to perform all the steps 

of the weighing operation from lining up the children to 
plotting their weights on the growth charts. Despite the 
organisational differences, both programmes emphasise the 
act of weighing to the exclusion of education and followur 


activities. 


Clearly, in the field, the frequency with which 
weights are taken on an individual child depends on a 
large number of factors: whether the child's attendance 
at the centre is regular, whether mothers are motivated 
to bring their children for weighing during the period 
assigned by the worker, whether the worker is dedicated 
to the job of weighing all children monthly and persistent 
in her home visits, the aifficulty of geographical and 
cultural access within a community, the size of the 
village and the target group, etc. Even under rigorous 
research conditions, frequency of weighing may be less 
than desirable. For example, in a study of child nutrition 
status in four Gujarat villages (68) which aimed to weigh 


80 children for six consecutive months, only 34 per cent 
were weighed all six times, 43 per cent were weighed 
four or five times, and the rest (24 per cent) were 
weighed three times or less, The implications of this 


for growth monitoring on a large scale cannot be ignored. 


Growth charts lose their value as tools for 
identifying high risk children unless weighing is 
frequent and regular, However, the ideal frequency of 
weighing depends largely on the reasons for which growth 
monitoring is being done. £ a major reason is to 
identify the child at risk or in urgent need of attention, 
the weighing should probably be done monthly at least 
during those pericds when high morbidity and mortality 
are expected. Some investigators feel that weighing 
every two months may be adequate after the first year of 
life (57). On the other hand if weighing is being done 
only to examine growth patterns and design long-term 
assistance measures at_g community, regional or national 
level, three- to gixemonthly weighing may be adequate. 
Programmes which employ village-based workers to do the 
weighing have generally adopted the monthly-weighing norm, 
For example, at Jamkhed, children are weighed monthly at 
a central place in each village, at a little “mela” at 
which informal community education takes place as mothers 


and others discuss the weighing and child health with 
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health Sore (54). The weighing takes place over 

three days because of the distance of certain hamlets 

and is usually done early in the morning before mothers 
go to work. © the whole, Arole feels, time is saved by 
this mathod over weighing in individual households. 
However, variations may occur. In the Conmunity Health 
and Development Programme of the Christian Medical 
College, Vellore (Tamil Nadu), children are weighed 

once in six months in the field but monthly at creches 
and when mothers bring children to the fortnightly 

mobile clinics (55). However, under these circumstances 
mothers tend to come only when immunisation is required 
or when the child is ill. Patowary reported a frequency 
of every 3 months for weighing in the rural ICDS block 
near Guwahati (54), A small programme using growth 
charts for nutritional surveillance in Thailand (69) 

used a graduated system. Children from 0-18 months were 
weighed every month, those from 19-36 months were weighed 
every two months, while those between 37 and 60 months 


were weighed every three months by a village-level field 
worker, 


In the UPGK programme, a differential system for 
those under and those over three years has been sugcested, 
particularly to reduce the load on the worker (40, ‘The 


worker can focus on the younger group because of their 


higher nutritional risk, weighing them every month but 
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children between 3 and 5 years could be weighed avery 
three months only because of the slower weight increases 


of this group and better nutritional status. 


One rationale advanced for maintaining a monthly 
norm is that this at least ensures that the primary 
level worker will try to obtain every child's weight 
every two months; These facts suggest the importance 
of having a worker who actively seeks out children for 
weighing, especially until the programme is established 
to the point where mothers value the taking of their 


children's weights and come to the centres regularly. 


The above observations underscore the fact that 
regular and frequent weighing is a time-consuming operation 
which would occupy health workers for several hours every 
month. Where the availability of trained manpower is 
good, this may not bea serious drawback; but where this 
is not the case (as in most developing countries), this 
may be a major consideration in the adoption of growth 
monitoring m a large scale. In the UPGK procramme 
(which is a special time-bound programme with inputs of 
an order that cannot be continuously afforded by most 
developing countries) as many as four health workers are 
simultaneously engaged in the 'four-table' chain of growth- 
monitoring operations. The fact that such workers are 
“z>olunteers” must not obscure the '‘costs' of growth 
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monitoring operationse The time spent by these workers 
does have its opportunity costs. Requiring communities 
to provide free or low-cost “voluntary™ labour for health 
service provision is tantamount to "double taxation" of 
the poor (while the rich continue to avail of subsidised 


health care). 


2.6. Alternative Methods of Growth-Monitoring 


Weight-for-age is sensitive to small changes in 
nutritional status and the measure is regarded as 
"objective and repeatable” (32), However, to fill in 
weight-for-age graphs, field workers must be literate, 
age data which may be deficient are involved, and there 
may be cultural barriers to the weighing of children, 
among other factors. Thus, experience with weight-for- 
age charts and the several problems and constraints 
involved in their use has given rise to suggestions for 
simpler and more feasibie alternative methods of 
monitoring growth. The search has been for a simple 
method of assessing nutritional status which village 
level health workers can easily use, and which will be 
much less expensive. Age-independent growth measures 


have been considered preferable, 


The monograph on Growth Monitoring produced by 
the American Public Health Association advocates that 


the choice of method should be made in accordance with 


progranme goals, the type of population being measured, 
and the programme's resources (32). For example, the 
measure chosen should depend on what the growth data will 
be used for, what the nutrition profile of the area is, 
what level of training is required for health workers, 
what cultural factors influence the measurement and the 
follow-up, and what time, equipment, and finances are 
available for the growth monitoring component of the 
programme. This study rates weight-for-age and arm 
circumference measurements most highly in their ability 
to fulfill utility, feasibility, reliability anda . 
sensitivity criteria, with arm-circumference faring 
better on ‘feasibility’, but less well on the other 


three criteria. 


Fisher (70) has proposed that the mid-upper arm 
circumference measurement is the easiest and cheapest 
to make and a good alternative to weighing. A simple 
measuring tape is all that is required and plotting 
difficulties are avoided. In a sample of Zambian children, 
arm circumference measurements correlated closely with 
weight, height, and triceps skinfold measures. He cites 
the expense of weighing scales, the inaccurate recordings 
by auxiliaries, and the insensitivity of height to growth 
faltering as the reasons for preferring the arm circumference 


measure to weight or height-based measurements. A value 
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of 15 cms from the age of 7 months is suggested as the 
cut-off point below which advica on feeding and health 


care should be given. 


From a field study in the Congo (71) the 
percentages of malnourished children detected by arm 
circumference and weight-for-age can be compared. The 
former method consistently showed higher percentages 
of children as moderately and severely malnourished when 
cut-off points of 13.5 cms and 12.0 cms were used, 
compared with 60-80% and under 60% of the reference 
weight-for-age respectively: 42.7 per cent of children 
under three years were found moderately malnourished by 
the arm circumference measure, Compared with 25.7 per cent 
by weight-for-age. The percentages for severely malnourished 
children were 6.8 and 1.0 respectively by the two methods. 
The investigators concluded that the arm circumference 
measure was useful and adequate for the nutritional 


surveillance of young children. 


A large scale evaluation study conducted by the 
(Indian) National Institute of Nutrition established a 
similar trend (72). Weight and arm circumference measure- 
ments were obtained on 38,000 children, It was found that 
the percentage of "moderately" malnourished children 
detected by the Gomez classification (less than 75 per cent 


of the standard weight-for-age) ranged from 26 to 30 while 


by. the arm circumference (under 13.5 cms) it was about 

30 per cent. Prahlad Rao (72) has cautioned that these 
cut-off points may not be comparable as each is arbitrary. 
"Comparability" must be established with reference to 

a third (dependent) variable which has physiological 
significance, such as functional impairment. This is 
clearly brought out by the fact that other studies may 
show the opposite trend from that noted above, For example, 
Vijayaraghavan and Sastry (73) show that arm circumference 
measurement may “miss" a considerable proportion (18.5 
per cent) of children with weights for age below 85 per 


cent of the standard, 


Experience in the ICDS programme has indicated 
that anganwadi workers are unable to completely cover 
the large number of children in their charge with weighing. 
Consequently, the decision has been taken to ge mia arm 
circumference measurement as an initial screening procedure 
(74), Only children selected on this basis will be taken 


up for growth-monitoring using the weighing technique. 


The ICDS programme uses an arm circumference tape 


marked as followst- 


"red" — under 12.5 cms - denoting severe malnutrition; 
yellow - 12.5 to 13.5 cms ~ moderate malnutrition; and 


green - over 13.5 cms - good nutrition. 


Measurements are proposed to be taken every 3 months 
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and the child's "colour" recorded in a register. There is, 
as yet, insufficient experience in this programme of this 
method on which to base a judgement. However, we noted 
that some tapes in use did not have appropriate markings, 


which is likely to cause confusion among workers. 


A drawback of mid-arm circumference measurement is 
that it cannot be applied to infants (below one year) since 
the measurement changes rapidly during infancy to reach a 
relatively stationary level at around one year. ‘Im order to 
get over this limitation, Echeverri (753) has developed a tape 
for measurement of the mid-arm circumference of infants in 
3 different age groups —- 0-3 months, 4-7 months and 811 
months, This device is a single reversible strips there are 
separate markings for each age group. ‘Savere' and ‘moderate’ 
malnutrition correspond to measurements uncer 10.5 and 12, 
12.5 and 14, and 13.5 and 14.5 cms respectively for the three 
age groups. We find it simple and suggest that it is 
capable of being used by field workers after minimal train- 
ing. However, reactions of workers to this innovation do 
not appear to be enthusiastic. It is felt that the need 
for three different codes for infants and another strip 
for children over one year of age makes the mid-arm- 
circumference measure too complicated for the average 
field worker. Robbed of simplicity, its preference over 
cumbersome weight measurements may not be justified. In our 
view, however, even with all the refinements proposed above, 


mid—arm circumference measure is far less complicated 
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than the weight-for-age chart, 


The validity of the cut-off points for the 
different age groups suggested by Echeverri may need 
verification. While we realise that a judgement on the 
practicability of this innovation must await further 
field experience. It could be a useful innovation 
which would greatly simplify growth monitoring, The 
worker will need just two strips, one for infants and 
another for children between 1 and 5 years. The 
usefulness and sensitivity of this technique may be 
enhanced if, besides the colours now used to depict 
different levels of undernutrition, the strips are 
actually graduated in centimetres. Nabarro has observed 
that a decrease of 0.5 cms in mid upper arm circumference 
is accompanied by a fall in weight of 1 kilogram and 
vice versa (76). Detailed studies to establish such 
a correlation between arm circumference and weight . 
changes are in progress in Nepal (77). The determination 
and recording of actual circumference measurements can 
help to monitor changes over time by showing whether a 
child who continues to be in the same colour zone is 
improving or not. Cards to record repeated arm-circumference 


measurements are available and may be useful. 


Weight-for—height has also been considered a 


useful measure when age information is inaccurate or when 
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serial weight measurements cannot be taken, Nabarro 
(78) asserts that it is not feasible to weigh more than 
a small number of children regularly. He cites the 
prohibitive cost of scales if they were to be provided 
at village centres, the time required to teach primary 
level workers to weigh and plot, the problem of ensuring 
continuous, regular supervision by higher level staff, 
and the lack of access to infants, children of deprived 
families and of working mothers who do not attend centres 
and whose weights are therefore difficult to record 
regularly. With those who attend centres infrequently, 
Nabarro has suggested that weight-for-height may be a 
preferred measure, and Aeviseaie weight-for-height wall 
chart (Thinness Chart) for this purpose (33). 


Nabarro and his colleagues worked in an area of 
East Nepal where a high proportion of children appeared 
to be stunted. These children were deemed not to be 
in as urgent need of nutrition intervention as those 
who were wasted. This decision was based on the 
presumption (which is not adequately supported by data) 
that wasted children are at greater risk of illness and 
death than stunted children, and also on the notion that 
the former are more easily rehabilitated. Actually 
measuring wasting requires weight-for-height assessment 


which is difficult for illiterate workers to perform 
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because accurate weight and height measurements must 
be taken and a mathematical calculation must be performed. 
Only workers with a high level of education could do 
this. The calculation step is eliminated by the wall- 
chart which allows a direct “reading” of the range in 
which the child's percentage weight-for-height value 
falls. Thus all that is required is an accurate weight 
reading. A child is weighed and then made to stand 
against the wall chart in front of the column for his 
weight (Columns are shown for every 0,5 kg). The colour 
area of the chart up to which he reaches in height is 
then noted. From top to bottom on the chart there are 
three areas - red, yellow and green denoting low weight— 
for-height i.e. wasting (70-80% of the reference weight- 
for-height); eer weight-for-height (80-90%), and 
acceptable weight-for-height (90-110%). (NCHS reference 
data have been used, ) While on the weight-for-age chart 
an "upward" movement is desirable, on the weight/height 
wall chart, the higher a child in any weight column, the 


worse is his nutritional status. This could confuse the worker. 


Brabin et al (79) conducted a small study of 
the extent to which weight-for-age charts were being 
used successfully to identify wasted children by nurses 
at under-fives clinics in Kenya. The investigators 


identified wasted children themselves using the weight- 
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for-height wall chart. They found that 43 per cent of 
children who were wasted (in the red) according to the 
weight-for-height chart, were not identified by the 
nurses as in need of any nutritional intervention; and 
only 14 per cent of those who were at risk (i.e. wasted 
or becoming wasted according to two successive measure- 
ments) were referred. They then investigated the possible 
reasons for this. Twenty-five per cent of the children 
at risk had either lost their cards or had poorly 
recorded cards; the remainder had not been referred 
because the nurses had failed to recognise poor weight 
gain among these children on their Road-to-Health cards. 
They concluded that the weight-for-height chart may be 


useful for accurate nutritional assessment. 


However, when studying the feasibility of using 
the weight-for-height chart, these investigators found 
that although nurses could take the measurements easily 
they had difficulty recording weight-for-haight measure- 
ments on the record card (which is necessary for 
longitudinal monitoring) and interpreting them. Thus, 
they concluded that although identification of wasted 
children may be more accurate with the weight-~for-height 
chart, it did not offer any special advantages compa red 
with the growth chart in terms of feasibility. 


Several operational problems with the weight/ 
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height chart have been noted (58). The chart requires 

a level floor and smooth walls which are not always 
available in villages, It 4s difficult to get small 
children to stand as erect as is required to get an accurate 
height assessment. Two workers are required to do this. 
In addition, when several children are to be measured, 
weight must be taken at a scale by one worker and 
communicated to the workers at the chart. Fajans and 
Sudiman (37) feel that the collection of height data in 
addition to weight is not wise or necessary. It would 
increase the time spent on data collection and supervision 
and perhaps decrease coverage, increase error, and would 
increase costs on equipment. In our opinion, these 
problems render the weight-for-height chart logistically 
difficult to use. In any case, we are not in agreement 
with the basic premise underlying the use of weight- 
height measurements: that only wasted children should 

be selected and stunted ones eliminated. Correlation 
between weight-height and height-for-age is poor (77) 

and a considerable proportion of children who are normal 
weight-for-height may be "nutritional dwarfs" (low height 
for age). According to data from the (Indian) National 
Nutrition Monitoring Bureau, 48 many 25 40 per cent of 
children may fall into this category while only 30 per cent 
would be low weight-for-height (81) stunted children ... 


could “catch up” on growth if provided proper health 
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and nutrition services. The factors that cause stunting 


could themselves predispose & child to illness and death, 


and that child may be in as much need of nutritional 
surveillance and health care 438 his wasted counterpart. 
Furthermore, stunting has generational consequences | 
(stunted mothers bear low birth weight infants) and, 


therefore, cannot be ignored. 


3. USE CF GROWTH CHART DATA — REVIEW OF EXPERIENCE 


3-1. Interpretation of Growth Measurements 


Weighing children and recording their weights on 
growth charts are not ends in themselves. The process 
will have no meaning unless the data so laboriously 
collected lead to positive action resulting in the promotion 
of child health and nutrition, 


There are several ways in which growth data are 
interpreted. OMe mode of interpretation is simply to 
compare the child's weight at any particular age with 
the "desired" weight for that age. The extent to which 
the child's weight falls short of the desired weight is 
the severity of his or her undernutrition, and the child 
is placed in a "grade" according to arbitrary previously 
defined norms, For operational purposes, these grades 
are generally numbered (1, 2, 3, 4) or be represented by 
aifferent colours or shades on the weight chart. Thus, 
workers (and mothers) may be taught that a particular 
numerical grade or colour represents danger (e.g. grade 
II or Yellow) or extreme malnutrition (e.g. Grade Til 
and/or IV or red). A child may appear healthy to her 
mother or even a health worker, but measurement of her weight 
and comparison with the standard could reveal I and II 


degrees of growth retardation which are not apparent. 
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Indeed, mild undermitrition is often missed, Under 

the circumstances, growth-monitoring could provide 
"early warning signs" which the worker is expected to 
heed to prevent the child from deteriorating into more 
gevere malnutrition. This, in fact, is the ideal use 

to which growth-monitoring data are expected to be put. 
feoaver, in actual practice, many growth-monitoring 
programmes are targeted only on the severely malnourished 
and workers are advised to concentrate on those who fall 
“below the red line". In such programmes, the objective 
of ‘early detection' of undernutrition is lost sight of 
and mild undernutrition is almost accepted as “normal",. 
This is most unfortunate as it reduces growth-monitoring 
from being the 'preventive' operation it is intended to 
be to a purely ‘curative’ programme for those identified 


as moderately or severely malnourished. 


Slope of the Curves Morley has stressed that 
the place on the growth chart where a child's welcue falls 
at any given point in time is less important than the 
changes in his weight (17). Thus, the slope of a child's 
growth curve relative to the reference curves on the chart 
is more important than his actual weight. Here, the 
diagnostic criterion is the velocity of weight gain, 
reflected in slope of the weight curve. A slowing in 


growth velocity is represented by a flattening curve while 
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a loss of weight is shown by a decline in the curve, 

An intervention is urgently called for not only to avoid 

@ precipitous fall into a lower grade of malnutrition, 

but to prevent further weight loss and, in fact, to put 
the child back onto an upward growth trajectory. In the 
case of a child whose weight is already below the standard, 
it should not be considered satisfactory if the slope of 
his growth curve continues to merely parallel the standard, 
in such a case, what is needed is “catch-up growth", 
reflected in a steeper upward slope of the growth curve. 
Unfortunately, in growth-monitoring operations, little 
attention is currently being paid to the slope of the 
growth curve, and the possibility of catch-up growth wecne 


to have been totally written off. 


Weignt-gain: Weight gain in a child differs at 
different ages. An examination of the mean reference 
curve on a growth chart will show that the first five 
years may be divided into periods of differing weight 
gain velocities, In the first six months, the mean weight 
increases by about 500 grams per month. Thereafter, up to 
18 months, an average increase of 300 gms per month occurs. 
Between 18 and 36 months, this rate is halved to 150 gms 
per month, and further diminishes to about 110 or 120 gms 


per month up to five or six years of age. 


These relationships have been used as the basis 
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of the “weight gain" method of interpreting growth 

data (27). This method examines a child's absolute 

weight gain over a month or more and relates it to the 
desired gains, without referring to the child's nutritional 
position vis-a-vis the reference population. If a child 
is gaining weight at the appropriate rate it is cons idered 
"healthy" (albeit “small"). The ‘weight gain’ and ‘slope 
of the curve' methods are not identical as is sometimes 
presumed, In the latter, emphasis is placed on a child's 
growth curve being parallel at all times to the reference 
curve so that the child's status in terms of ‘percent of 
standard' remains unchanged. © the other hand, with the 
weight gain method, the child may continue to gain some 
weight but yet be falling in nutritional status (defined 
as ‘per cent of standard'). For example, a three month 
old child weighing 4.5 kg (above the 50th percentile) may 
show a weight gain between 100 and 200 grams monthly but 


have descended to the third percentile (severe malnutrition) 


by age one year, 


Emphasis. on ‘weight-gain' or slope of the growth 
curve should not serve to underrate the importance of the 
actual weight of the child. Both criteria - actual weight 
and velocity of growth (slope) - are important. Exclusive 
emphasis on the slope of the curve or weight gain to the 
neglect of the actual weight could well mean subscribing 


t 
Oo the "Small but healthy" hypothesis. Small babies growing 
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apparently well in a growth trajectory considerably 
below the reference standard would end up as stunted 


adults. This question has been discussed in detail 
elsewhere (82), 


A composite interpretation method for the weight 
curve has been suggested by Steveny (83) to enable health 
workers to detect children whose growth is deficient and 
to give their mothers relevant advice. According to him, 
under 4 months of age a child's absolute weight gain is 
relevant —- it should be around 500 gm per month, failing 
which the cause is most likely to be inadequate breast- 
feeding and the intervention should be advice to the 
mother to improve breastfeeding of the infant. From four 
to six months a weight gain of a quarter kilo per month 
is desirable. Anything less indicates the existence of 
a problem which requires investigation, regardless of where 
the child‘s weight is to begin with. During the critical 
period of 6 to 15 months more sensitive criteria are called 
for. Three successive measurements that show either a 
flattened or falling weight - even if they are in the 
"normal" range - is cause to investigate for illness in 
addition to inadequate feeding. Following advice and 
treatment, the child should be watched until an improvement 
4g manifest. In the 16 to 60 month period, the danger signs 


which call for intervention are three flat or falling weight 
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measurements below. the 3rd percentile and a loss of 
1 kge OF more, or any position more than 2 kg. below 


the 3rd percentile, 


Thus, complete interpretation of the growth 
chart is subtle and complex. A health worker requires 
a fairly sophisticated knowledge of growth dynamics, 
and the relationship to health and feeding and illness, 
to utilise the range of information provided by a child's 
growth curve. Weight curves identify children at risk. 
A loss in weight helps to detect illness and possible 
fatality. A child who is ill or being neglected 
(especially during infancy) is at risk of death and 
needs to be picked up quickly. Poor weight gain for 
several months, indicated by a deviation from the 
expected slope of the weight curve, signifies a health 
problem requiring diagnosis and management. Malnutrition 
must be prevented, diseases curtailed and growth promoted 
through appropriate and timely interpretation and 


intervention, 


However, in the field, this level of sophisticated 
interpretation is difficult to achieve. All the 
information assembled in this study indicates that it 
has, in fact, not been achieved in any growth-monitoring 


operation, Thus the greatest potential benefit of the 
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elaborate growth-charting process is, in actual practice, 
not being realised, 


In the ICDS blocks visited for this study, it was 
found that the workers were sOlely concerned with the 
child's grade of malnutrition. The charts in use had 
reference lines, demarcating 'normal', I, II and Iift 
(and a few had IV) grades. Even when cards were not 
marked or, as in one case, wrongly marked the worker knew 
the grade “eee correctly. Invariably, a child's nutritional 
status was diagnosed according to the position of his last 
weight measurement. It was observed that frequently 
workers did not connect the dots of serial weight measure- 
ments. This also suggested that they examined only the 
position of the latest dot and not the curve formed by 
joining successive ones. When workers were asked to 
explain what a particular chart demonstrated, they simply 
gave the child's nutritional grade. However, when asked 
how they would interpret two measurements together they 
responded that they look for a fall in weight. A low 
rate of weight gain was not considered especially 
significant. As long as come weight was gained it was 
considered satisfactory. Asked to interpret a flat line, 
they would say, “the child is not growing well", but few 
workers considered this a problem in itself requiring 
investigation regardless of the child's grade; They were, 
however, cognisant of the significance of a drop in weight 
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and usually investigated these occurrences. "The child 
{4s not getting enough food" was the main explanation given, 
but fevers, diarrhoea, etc., were also mentioned in this 
connection. However, a decline in weight was considered 
highly significant when the line crossed into grade III, 
because at this point the child qualified for a double 
food ration according to the “project rules“, A fall 
into grade II is significant because the programme calls 
for supplementation of these children; but in actual 
practice, all children attending centres receive a food 
fation regardless of grade of malnutrition because of the 
obvious difficulty of turning away some children who come 
all the way to the centre while feeding is in progress. 
The worker is not called upon to deliver the supplement 
to the homes of those children in grade II who are not 
regular attenders. Thus the identification of "moderate 
malnutrition® through weighing and growth-charting does not 
result in any specific action, that would not have been 
taken at the centre without growth-monitoring. Thus, the 
only purpose served by the entire growth-monitoring 
operation is the identification of severe malnutrition 
cases which qualify for aie 2 eet The objective of 


early detection of growth-retardation is lost sight of, 


In their study of growth-monitoring in an ICDS 
project in Gujarat, Patel and Gopaldas (84) found that 
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anganwadi workers who had been initially trained for 

4 months and retrained for a day a few weeks before the 
study, were able to weigh children fairly accurately 

and plot the weights accurately on the growth chart 
(their weight recordings were actually rechecked a day 
after by the investigators). However, their ability to 
interpret their findings was limited, While they were 
able to identify the ‘grade’ of undernutrition, they 
failed to comprehend the significance of stationary 

body weight. As many as 35% of children in the group 
investigated by them, whose growth had been monitored 

by the anganwadi workers, failed to register increases 

in body weight in three successive weighings, and yet 
these children had been “totally ignored as not needing 
arry advice". Where, however, the child had actually lost 
weight, this was taken note of, What was disconcerting 
was that not only the anganwadi workers but their 
supervisors and the auxiliary-nurse-midwives also had 
such inadequate comprehension of the interpretation of 
growth charts. It must be added that the workers studied 
by Patel and Gopaldas were a highly selected group of 
twell-trained' workers "ready to cooperate". They had 

a fairly high basic schooling level having passed out of 
secondary school, on the top of which some of them also 
had a "diploma in Montessori training", These investigators 


had eliminated from their study ICDS centres where weighing 
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was obviously being done in an unsatisfactory manner, 
where facilities for hanging balances were not available, 
etc. (Incidentally, according to these workers 15% of 
anganwadis “may not have facilities to hang Salter scales 
properly"). Even with such deliberate selection, the 
performance with respect to interpretation of data was 
poor. It is possible that here the blame has to be laid 
at the door of 'training'. Apparently the workers were 
only trained to identify the ‘grades’ and no more. zt 
was probably felt that to clutter up the training of 
‘low-level' workers with too many subtleties may prove 
counterproductive; or perhaps the training itself was so 
tailored as to select only a small number of beneficiaries 


who could be handled with the resources available. 


Similarly, Vijay Kumar reports that anganwadi 
workers in an ICDS block near Chandigarh can pick out 
severely malnourished children but are not concerned with 
the child who has a flattening curve (48). Thus, the 
growth information is used to identify and “treat" 
established malnutrition rather than detect early growth 
faltering, and nutrition-infection relationships are 
completely missed, 


In Indonesia's UPGK programme too, there is 
concern that the workers are not able to identify 


malnourished cases adequately (38, 39, 40). The accuracy 
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with which children's nutritional Status is classified 
is apparently poor. Fajans and Sudiman report that 
while workers understood the concept “below the red 
line", only half knew of the three—consecutive-months-— 
no weight gain criterion for giving mothers advice and 


a referral to the health centre (37), 


The question of interpreting the growth curve 
does not arise when there is a scarcity of growth charts 
as was found to be the case in the ICDS programme in 
Rajasthan, Here, the worker entered weights into a 
register and simply checked them against a chart to see 
what grade the child was in, 


On the other hand, the “weight-gain" criterion 
is also being used in some programmes in a manner which 
is likely to exclude a number of really undernourished 
children. An example of this is the World Bank-assisted 
Tamil Nadu Integrated Nutrition Project in India (27). 
While we generally welcome growth-monitoring programmes 
as an exercise designed for early detection of the under- 
nourished, the World Bank project uses growth-monitoring 
to rigorously select only the indisputably undernourished 
even if in this selection process, several needy children 
are excluded, Weighing is done monthly on all children 
under six years of age in the project areas. The basic 


premise in the ‘no-weight gain’ or ‘low weight gain’ 
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strategy, as it is used in this programme, is 
questionablee While a normal child between 6 and il 
months of age gains weight at 500 gms per month, 
between 12 and 14 months of age at 200 gms per month, and 
between 15 and 35 months of age at 167 gms per month, 
the programme lays down that a weight gain of 300 gms 
per month during the 6 to 12 month age period, and at 
100 gms per month after this period, may be considered 
quite adequate, because according to the sponsors of 
the programme, a child that is malnourished (ist to 

3rd degree malnutrition) and gaining weight at these 
lower levels “will still maintain his or her nutritional 
status quo“ (ref: TINP Plan of Operations - Annex. 6, 
pace 1). Thus the objective is just to ensure that 
children in moderate grades of undernutrition, with 
body weight deficits up to 40% of the normal expected 
standard weight remain in that grade and do not sink 
further down into the more severe grade 3; the strategy 
in the programme clearly does hot provide for children 
in moderate grades of undernutrition to move up to the 
normal grade. Children between 6 and 11 months who 

did not gain any weight in the previous month or gained 
less than 300 gms for two consecutive months are selected 
for supplementary feeding, Children between 12 and 35 


months are selected if they have lost weight over the 
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previous three months. If a Child in this age group 
has gained less than 300 gms in the previous three 
months he is considered ‘at risk'; he is not selected 
until his next month's reading confirms that low 
weight gain has persisted over the three months prior 
to the second weighing as well. In other words, the 
three-month-no-weight-gain must be ‘reconfimned' 
before the child ‘qualifies'. In both age groups, 

an additional “disqualification” is ‘diarrhoea in the 
previous week' (because weight loss "1s to be expected" 
after such an episode and is “presumed to be transient") 
following which the health worker is instructed to 
weigh the child again a week later and apply the 


appropriate criterion. 


The emphasis is on ensuring, beyond any doubt, 
that weight gain has been grossly inadequate and “not 
just a temporary vohenomenon or a measurement error". 
It is also assumed that nonintervention in the case of 
a child with no weight gain or inadequate weight gain 
for 3 months will do the child no harm. The objective 
is to pick up only children with “long-term trends of 
inadequate weight gain". This is quite different from 
the notion of early detection of growth failure which 
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is stressed by Morley and other proponents of the 
growth chart, where even a single month's flattening 
of weight is cause for concern if the child is ina 


sub-optimal category. 


According to the probability tables provided 
by the sponsors themselves in their "Plan of Operation", 
with the implementation of this strategy, a child aged 
6-11 months who has gained only 300 gms per month 
for two or more months (compared with the 500 cms that 
is desirable) will be excluded 22 per cent of the time, 
Only if the child has gained no weight at all for two 
consecutive months is the probability of ‘selection' 
close to 100 per cent (0.97). While the desirable 
monthly weight gain of children hetween 12 and 35 months 
is around 500-600 coms every three months, the probability 
table shows that 22 per cent of children gaining an 
average of 400 gms per three months would remain excluded 
from the progranme even after 23 monthly weichings (i.e. 
at the end of the third year of life)s; 24 per cent of 
those gaining only 300 gms per three months would remain 
excluded from the programme until after six monthly 
weighings (up to ace 18 months) and 19 per cent and 
17 per cent of those gaining only 200 or 100 gms would 


be excluded for four and three months respectively. 
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The insistence on low weight gain for 2 or 
3 consecutive months before the child 'qualifies' 
will contribute to the exclusion of many needy 
children, It is well known that monthly attendance 
in weighing sessions, especially of the sick and 
malnourished children is irregular. Because of this, 
many malnourished children may not be picked up 
at all till they reach the qualifying grade 3 stage 


of severe malnutrition. 


We do not have reports on whether workers 
in the TINP programme interpret growth data 
accurately enough to satisfy the complicated 


“selection procedure" laid down in the Project. 
However, field observations elsewhere may be relevant 
to this procedure. Reports from Indonesia state 
that workers can usually pinpoint a child in a low 
grade of malnutrition or below a danger line, but 
have difficulty interpreting intermediate levels 

and understanding the concept of low weight gain. 

For some the objective is to ‘go up in grade‘, while 


others do not consider a fall dangerous if the child 
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appears well or if at the previous weighing the child 


was still gaining weight (40). 


As between the ‘no weight gain’ criterion as 


it applied in the UPGK in Indonesia and TINP in India, 
Underwood (86) favours the Tamil Nadu method which 

sets different levels of desired weight gain for 
children between 6 and 12 months and those between 

1 and 3 years, with the modification that older children 
who have gained less than 100 gms in one month prior 

to the weighing should receive dietary counselling 

(but included in supplementary feeding only after 

three months of low weight gain (less than 300 gms)). 
However, in our opinion “less than 100 gms" is within 


the measurement error (instrument and investigator 


errors) of weight recordings. 


A weight gain selection method without reference 
to where the child is in terms of nutritional ‘grade' at 
the time of weighing and without attention to whether 
there is gradual change (i.e. decline) in the slope of 


that child's weight curve, may be grossly inadequate. A 
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child can already be moderately or severely malnourished 
by the age of six months if breastfeeding and child care 
had been inadequate and the infection load was high. At 
this critical juncture, a zero weight gain in any one month 
or a short-fall of 400 gms in weight gain over two months 
could precipitate severe illness. Similarly the criteria 
applied to children between 1 and 3 years of age would 
appear to be too drastic. The disqualification based on 
having had an episode of diarrhoea is even more serious, 

as such an attack may precipitate severe malnutrition if 


it is not fatal. 


In short, the strategy adopted in the World B3ank- 
assisted Tamil Nadu Nutrition Project is in consonance 
with the "Nutrition Policy of Brinkmanship", At best, it 
can be used to identify ‘beneficiaries' - that is, those 
who are so severely undernourished as to leave no doubt 
about their undernutrition - for supplementary feeding as 
part of a repair and relief operation. It should not be 
a model for growth-monitoring operations designed to 


promete child health and nutrition. — 


Indeed, even the ethical basis of an operation 
which deliberately ignores children who have failed to 
gain adequate weight for three months in succession but 


which only takes note of those children after they have 


qualified for notice by ‘proving’ their poor status in a 
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fourth monthly weighing is questionable. 


Some basic considerations: In the interpretation 
of growth data and growth charts the following basic 


considerations must be borne in mind. 


1. The inherent limitations of growth measurement 
as an indicator of the severity of undernutrition, 
especially when applied to individual children as against 
whole communities, must be appreciated. Because the 
reference curves are derived from cross-sectional population 
based data, the degree of growth retardation in a child may 
not always be strictly equivalent to the severity of 


undernutrition. 


2. The growth process cannot be expected to be 
equally sensitive to deprivation of all essential nutrients. 
Thus, growth may be expected to be more highly sensitive 
to energy-protein undernutrition than to iron deficiency, 
vitamin B complex seciciency, or vitamin A deficlency. 
Thus while a close para ieiiam between growth-retardation 
and energy-protein undernutrition may be expected, it may 
‘ not be justifiable to expect the same degree of parallelism 
between the degree of growth-retardation and the degree of 
some other nutrient deficiencies. While energy-protein 
undernutrition is undoubtedly the most important nutritional 
problem among children of poor communities, other nutrient 


deficiencies also often coexist in the same population groups. 
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3. The 'grading' of the severity of undernutrition 
and the precise cut-off points that have been proposed 
(and are reinforced by colour schemes) for this purpose 
are wholly arbitrary and have no proven physiological 
validity beyond estimates of mortality ‘risk’ for a 
population (and these may vary for different populations). 
They can, at best, be justified only on considerations 
of practical utility for the purpose of programme 
management in the context of resource constraints. 
These and other limitations and fallacies that underlie 
the current “classifications of undernutrition" on the 


basis of growth-retardation have been discussed earlier (21), 


4. The genetic potential for growth of a given 
child may be anywhere within a normal range. Under the 
circumstances, a “growth deficit" of the order of 20% of 
the reference standard (50th percentile) may mean no more 
than mild undernutrition in a child whose genetic growth 
potential corresponds to the 3rd percentile of the normal 
range but could mean moderate (or even severe) undernutrition 
in a child whose growth potential corresponds to the 97th 
percentile. Where growth measurements are applied to 
draw conclusions with respect to nutritional status of 
whole (homogeneous) communities of children, these 
limitations of growth-measurement may be largely neutralised 
and 'froned out', but where they are applied to individual 
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children, considerable caution will be necessary in the 


interpretation of data. 


It would appear from a scrutiny of the published 
and unpublished reports on the use of growth Charts and 
from the observations in this study that these consider- 
ations are hardly appreciated even by project leaders - 
let alone field workers. The cut-off points and colours 
are invested with a significance, precision and exactitude 
which they do not possess. In the interpretation of 
growth charts, it is still important to look at the whole 
child, his activity and alertnessy to take note of the 
history of infection, dietary history and family environ 
ment; and to exercise judgement based on commonsense and 
experience, The growth chart is only an inert tool, the 
efficacy of which will depend on the user. Its proper 
use involves accurate gathering of information regarding 
the other items included in the Health Card. Indeed, as 
much care is necessary in this effort as in growth- 
measurement, This could incidentally also help mitigate the 
effects of inaccurate weighments,. Unfortunately, however, 
it appears that, generally speaking, where growth- 
monitoring operations are in progress, the weighing 
exercise takes up most of a worker's time to the neglect 
of gathering information on other items and the provision 


of other services including advice to mothers, 
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3e2e Follow-up Action 


For the purpose of deciding appropriate action 
following on growth-monitoring, the information provided 
by the growth chart must be judged in the context of the 
total environment of the child, his family history, 
dietary history, and history of illnesses, It is this 
latter information that is provided for in the Health 
Card, but quite often in the anxiety to conduct and 
complete the weighing operation, health workers do not 
pay (or have the time to pay) adequate attention to other 


important information needed to decide action, 


Neither regular weighing nor correct recording 
and interpretation of weight will ensure that a child 
stays healthy. The weighing must be done in the context 
of other health measures and the health card can indicate 
when these measures need to be taken. The collection 
of children at a centre for weighing could itself provide 
opportunities for other health interventions but these 
"oomorcunteies" are at present not effectively availed 
of because of time constraints, lack of adequate additional 
information, lack of adequate training, the high ‘noise- 
level' at the weighing “"melas* which rule out relaxed 
counselling and individual attention. This results in a 
aistorted sense of priorities in which ‘means’ are 
confused with ‘ends', One of the most common services 
provided along with growth monitoring is supplementary 


nutrition, (Giving away food supplements also helps to 
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draw children to centres where they can be weighed, 
though Cowan (46) has shown that this ‘bait’ is not 
necessary.) Besides nutritional supplementation, health 
and nutrition education is frequently mentioned as an 
important service. Mothers are expected to be advised - 
at centres or on the workers' home visits - on how to 
feed the child with a slow weight gain or a flat curve. 
The growth chart could be a useful tool for this inter- 
vention if workers show and explain it to mothers so that 
they understand it. Other services that are frequently 
provided are immunisation, health examinations, or 
family planning advice and assistance. For high risk 
children, a referral system to the appropriate level of 
health care may be built in. However, it is wrong to 
assume that monitoring itself implies that these other 
interventions in a programme are being fully or even 


adequately utilised, 


Clearly, the value of the growth chart increases 
as more services are "“piggy-backed" onto growth monitoring. 
indeed, when other services are provided alongside growth 


monitoring programmes, their coverage and reliability may 
improve, 


Unfortunately, however, wide. gaps remain between 
the objective of utilising growth charts for health-related 


action and its implementation, particularly in large-scale 
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programmes. We have, however, the experience from 

some special small-scale projectg which provide valuable 
insights into how growth monitoring operations could be 
carried out among poor communities with a view to really 
promoting child health and nutrition, 


The Ludhiana Project: Cowan (54) has described 
the system introduced into the health structure of 
Senewal block in Punjab by the Christian Medical College, 
Ludihana. The state of Punjab has a well-developed health 
infrastructure. Each block has 17 Subsidiary Health Centres 
for a population of 100,000, with an M.B.B.S. doctor and 
a male and female Multipurpose Worker. For every four 
Subsidiary Health Centres there is a Lady Heath Visitor. 
Tne staff of the medical college viewed their role as one 
of activating the existing health system. They introduced 
“family folders" of which growth charts are a part, and 


a home-visiting system that has been described earlier. 


The Multipurpose Workers look upon weighing not 

as an end in itself but as an “entry point” into the 
family. It enables them to give health education and 
decide on other interventions required. The child is 
assessed and then weighed by the worker. A child whose 
weight is rising requires no further action. If a child 

is losing weight, the worker investigates what the child 

is eating, with emphasis on quantity. The mother is advised 
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4f the child's diet is inadequate to provide it more 

from the family food. The programme does not include 

the use of food supplements. For children under 6 months, 
the emphasis is on breastfeeding and the mother is advised 
to improve this if the child's weight is not increasing 
appropriately (i.e. the curve is flat in the first 

three months). Cowan states that a slowing of weight 
would never be noticed if it were not for regular weighing 
from two months of age. It is mandatory up to 18 months, 
with the arm circumference strip being used beyond this 


age. 


Cowan feels this system could be extended through 
the anganwadis of a nearby ICDS block, particularly to 
focus on children under three, and make the ICDS programme 
more effective, However, close supportive supervision is 
required and this is currently being provided by the 
medical college staff. 


Special attention is paid to those households 
who would otherwise rarely utilise the health system or 
follow advice given. High risk cases are identified and 
followed. In addition to improving nutritional status, 
this system of “total family care" has increased immunisation 
coverage and even improved family planning performance. 
The family folders are considered a central tool in this 


service programme both for the MPWs and for follow up by 
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doctors. It will be noted that in this model, growth- 
monitoring is not used to identify high-risk children, 
They are already identified on the basis of available 
information on the community. Growth-monitoring is 
applied to these high-risk children in order to detect 
early growth faltering and to prevent undernutrition and 
promote their health. This is, thus, truly a child health 
and nutrition promotion activity and probably represents 
the ideal way in which growth-monitoring can be used, 


The Jamkhed Project: At Jamkhed, the monthly 
"mela”™ at which weighing is done is also used to deal 


with leprosy, tuberculosis, disability and family planning 
problems (54). The weight information is used to identify 
children with tuberculosis. If a child is not gaining 
weight, TB is suspected and appropriate screening is 

done. Children with measles are monitored, and diarrhoeal 
episodes are "treated" with oral rehydration salts. These 
timely strategies have led to a 50 per cent drop in the 
number of children losing weight. 


The Vellore Projects In the Community Health 
and Development Programme of Christian Medical College, 


Vellore, the growth chart has been used to identify high 
risk children for nutrition rehabilitation as well as 
primary health interventions and the programme has been 


able to reduce severe malnutrition from 8 to 2 per cent 


of its child population (55). 
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Experience in ICDS Blocks: In the ICDS scheme, 


in addition to growth-monitoring, the village-level 
worker is entrusted with simple prophylaxis such as 
Vitamin A, iron—-folic acid, deworming tablets, and oral 
rehydration salts. Besides these and the nutritional 
supplement that is central to the programme, the worker 
is expected to counsel mothers and refer children in 
need to the next level paramedical worker, the ANM or 


MPW,. 


In actual practice, however, it was found that 
the workers linked the growth information primarily to 
the provision of the food supplement. The workers felt, 
without exception, that weighing the child was essential 
to determine what his or her nutritional status is and 
whether he or she qualifies for supplementation. While 
they felt that children in grades III and IV could be 
identified by visual examination, those who were in 
grade II could not be selected that easily, and according 
to their perception, it was mainly for the purpose of 


identifying this group that they were undertaking growth- 


monitoring. 


in this programme, as we have noted earlier, 
Children in grade II and below alone are intended to 
receive food supplements, with those in grades III and IV 


receiving double the quantity of supplement offered to 
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those in grade II, However, in actual practice, it was 
found that al] children coming to anganwadis (irrespective 
of their growth-status) were fed the supplement. So the 
only specific use of the growth data in this regard turns 
out to be the selection of children in grades III and IV 
who are entitled to receive a double ration; but, as the 
workers stated, these children could perhaps have been 


identified without growth-charts. 


The workers did attempt to link weight loss to 
4dllness. They reported that they would inform and instruct 
mothers if a child lost weight, as well as notify the 
multi-purpose worker (or in the urban blocks we visited, 
the doctor) about the child so that a proper health 
examination could be conducted. However, it was often 
found that the health cards maintained by them indicated 
no information regarding illness etc., which could have 
enabled proper interpretation of growth data. In the 
absence of this information, workers had to rely on their 
MEMOLY e 

Although the child health card usually had space 
for the health worker to record “Reasons for Special Care" 
or specific ‘at risk’ indicators, this was invariably left 
isan: Many of the workers knew which children in their 
charge were severely malnourished and usually described 


their family situation as near-destitute. In many cases, 
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the worker felt that there was little she could do 

about these children, an example of how laboriously 
collected data go unutilised! Workers were divided on 
the issue of whether the neediest children were being 
identified by the growth charting exercise. Workers 

who had been "in position" for three years or more 
believed their coverage of under-sixes was adequate 

to identify all needy children. Those with lesser 
service periods were not sure whether the neediest were 
in the programme and usually blamed mothers for not 
‘caring’ and not sending their children to the anganwadis. 
The workers were unanimous in their feeling that no 
children would come to the centres if the food supplement 


was withdrawn, 


Although in many instances we found that workers 
gave out oral rehydration salts for children having 
diarrhoea or iron-folate tablets to mothers, there was 
frequently a paucity of these items, For example, in the 
urban blocks we visited in Rajasthan, the medicines were 
not available at the centres so that even the doctor had 
to refer mothers and children to the local dispensary. 
This illustrates how a growth monitoring scheme which 
intends to provide primary health inputs will lose much 
of its value in the absence of adequate vertical and 
horizontal integration of services. If basic facilities 


for instituting remedial action revealed by the health 
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card and growth-monitoring are not provided, all the 
expenditure involved becomes totally infructuous. 
Unfortunately, where growth-monitoring has been introduced, 
it has not been viewed as only one part of a total system, 


but often becomes the "centre piece", 


Experience in other Asian countries: Similar 


problems are reported elsewhere. The use of the additional 
health information collected on the child health aed is 
frequently suboptimal. For example, Solon reports that 
while information on immunisation is utilised, diet 
information is not monitored in the Philippines (30). 

In the UPGK system in Indonesia, the “fourth table”® at 

the weighing posts is intended to provide various prophylactics, 
but it was found that little attention was paid to this 
aspect, in part because of the time taken to weigh large 
numbers of children. For example, Fajans and Sudiman 
report that only 20 per cent of eligible children in one 
village had received Vitamin A in the previous six months 
(and fewer mothers (13%) reported that their children had 
actually received them) (37). Generally, the distribution 
of nutritional prophylactics in this programme was found 
sporadic due to a shortage of supplies and poor storage 
facilities at the village level. Also, the primary 
workers may not know how much of what to administer to 


whom (e.ge in the case of Vitamin A) (40). 
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Referral is also weak in this programme although 
it is intended for both ‘at risk’ and malnourished cases 
(40). Referrals were usually made only of severely 
malnourished children or those with acute illnesses (such 
as coughs and fevers) but never of children with flat 
curves or low weight gains. The workers did not recognise 
the latter criteria as cause for referral. (Sometimes, 
they could not identify severely malnourished children 
either. Fajans and Sudiman have questioned whether all 
severely malnourished children are registered in the 
programme, although those who. were registered were weighed 
as frequently as other children) (37). If health staff 
were present at the weighing post, no further referral 
took place, but frequently, the health centres were 
inadequately equipped to deal with referred cases of 
malnutrition (even though a nutrition rehabilitation scheme 


is included in their mandate). 


‘In sum, there would appear to be a general lack 
of accountability in the matter of referral on the part 
of primary workers. No well-organised system of referral 
has been built alongside growth-monitoring operations, 
with a view to support them and derive full benefit from 
them, If growth charts are to be used to identify the 
Sick child and thus as a basis of primary health care 
rather than just for food supplementation scheme, better 


procedures and better-managed operations for referral and 


follow-up are essential, 
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Most growth-monitoring programmes do not lay 
adequate emphasis on infection as a possible factor in 
growth faltering and do not have built-in arrangement 
for handling it. In TINP, for example, it is only when 
a child fails to thrive after three months of supple- 
mentation that a search for infection is recommended. 
Cases of growth-faltering following on diarrhoea are 
excluded: It is unfortunate that after a laborious 
selection process designed to avoid wastage of food 
supplements, in actual practice food supplements may 
be wasted because of failure to recognise and treat 
infections which would cause poor utilisation of food 


supplements. 


All this would imply that where growth-monitoring 
programmes are being promoted, they have not necessarily 
been organised as part of a well integrated system of 
child health care, of which growth-monitoring can only 
be a small part. Even in the UPGK programme in Indonesia 
which was conceived of as an integrated programme, the 
report of Fajans and mane would indicate that the 
objective has not been achieved to a considerable extent. 
Growth-monitoring is an adjunct or aid to health 
operations; in actual practice, because of the way 
growth-monitoring is being promoted and operated, we 
find that in many situations it becomes the main activity 
ana other health measures are pushed to 4 peripheral 


place - a case of “the tail wagging the dog". 


4. EDUCATION AND TRAINING ASPECTS 


4,1 Use of Growth Charts as _an Educational Tool 


Growth charts are also intended for use in the 
education of mothers, families and communities about 
the importance of nutrition for health, growth and 
development of the child. The growth chart can be used 
to show mothers how nutrition and preventive health 
measures affect child growth and development. Ideally, 
1f mothers observe or participate in the process of 
weighing and regular plotting of the weights, they can 
be made aware of the importance of weight gain and 
appreciate the value of weighing. They may then be 
encouraged to improve their child's weight by following 
advice given by the health worker. 


According to Arole (54) "There is no other 
simple way to tell a mother about her child's health, " 
and about the role of diet in health. However, to be 
an effective educational tool the growth chart must be 
easily understandable to mothers, health workers and 
medical personnel alike. Unfortunately, as Anandalakshmy 
and Sindhu (59) have pointed out, the very concepts 
underlying growth charting are difficult for unschooled 
persons to understend. They conducted a small field 


study of the comprehension of growth charts by primary 
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level field workers, mothers, and college graduates, 
including doctors and other "specialists *, They 
demonstrated that educational level was important for 
the understanding of growth charts and that prior 
training was a significant requirement, Field workers 
who were trained in the use of growth charts and had 
experience of them fared better than even doctors who 
were ‘familiar’ with this tool but had not used it, 
Illiterate mothers did not understand it, The authors. 
postulate that understanding graphical representation 
of weight-for-age and linking it up with “reality” 
requires a high level of abstract reasoning which can 
only be gained through general education. Certain 
abstractions which are intrinsic to the chart are not 
understood such as the upward or left-to-right path of 
the weight curve. Even educated women were sometimes 
misled. “Exposure™ was also suggested as important by 
the observation that urban respondents fared better than 
rural ones with similar educational status, presumably 


because of more “sophisticated perception”. 


On the visits to ICDS centres undertaken for 
this study, it was found that workers occasionally 
mentioned nutrition education of mothers as a use for 
the growth chart. However, when questioned whether they 


actually used the chart while educating mothers about 
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child growth they usually responded in the negative, 

They gave several reasons for this, According to them, 
the majority of mothers were not interested in the 
weighing of their children, partly because they could 

not relate weight to their children's health, Alternatively, 
while some mothers understood the idea of weight gain, 
they did not understand the plotted weight curve. Most 
mothers were reportedly conscious of a “weak" or weakening 
child, but did not relate this to weight, nor could they 
comprehend how weight estimation could improve their 
child's health. "Educated" mothers were no doubt an 
exception; but the children of these educated women 


were perhaps least in need of growth monitoring! 


There are other reports as well that mothers do 


not understand growth charts, for example, from Nepal (77). 


The educational value of the growth chart to the 
mother is presumed to be enhanced when the chart is 
retained by the mother herself, rather than left with 
a health worker or at a centre. While in the Ics 
programme to date, growth charts are kept as functional 
records by health mOckere. there is experience elsewhere 
of mother-retained health Cards. For example, Agarwal 
reports that in the field practice area of the medical 


college at Varanasi, in India, cards were kept by mothers 


initially, and a duplicate maintained at the health clinic 
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by the auxiliary nurse midwives (47). However, mothers 
frequently lost the cards or did not bring them to the 
clinics, requiring the ANMs to fill them out on home 
visits. Anandalakshmy has also reported that mothers 
cannot maintain child health cards issued by day-care 
centres (54). Even in Kerala, where the educational 
level of women is higher relative to other parts of India 
and even other developing countries, mothers lose and 
Spoil cards and forget to bring them to health centres, 


and so cards are retained at the centres (87), 


Indeed, reports that mothers tear, soil or lose 
child health cards are ubiquitous and lead to the 
suggestion that mothers must be educated and motivated 
to value the cards as much as a "passport" or a "ration 


card" (54) e 


Fortunately, however, we have not come across 
any instance where a mother its denied a service if she 
fails to produce her child's card, The value of the card 
must be conveyed not by a disincentive associated with its 
loss, but by the incentive that mothers perceive to be 
associated with its use. 

If growth charts are to be kept by mothers, 


interest in them and awareness of their usefulness must 


first be created. Cards must be designed not just as 
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records for health workers but so that mothers understand 
them. A chart designed by the Nutrition Centre of the 
Philippines, for example, emphasises the educational and 
motivational objective of the growth chart by printing a 
number of illustrated nutrition messages on the reverse 
side (30). There is advice to be followed by the mother 
to improve the nutritional status of her child or maintain 
his normal status. Mothers are also advised to bring 
their children to health centres for regular check up and 


other health centre-based interventions such as seeding. 


However, despite this, Solon reports that a 
study conducted found that knowledge of the growth chart 
was confined to workers and the medical staff and that 
mothers who were interviewed were found to lack 
appreciation of the purpose of the growth chart and 
knowledge of its use (30). They had not been taught 
about it and some did not wish to participate in weighing 
activities. They did not take the charts home. Instead, 


they remained for "safekeeping" at the centres. 


In six villages of Thailand, two years after the 
introduction of growth charts for nutritional surveillance 
Chittchang et al (69) interviewed 292 mothers about the 
use of the growth charts. They found that 61 per cent 
of mothers could identify the colour of the zone related 


to normal growth and 28 per cent could explain the meaning 
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of different slopes in the weight curve, Thirty two 
per cent of mothers could correctly identify the 
nutritional status of their children, 45 per cent had 
read other information contained on the chart but only 
23 per cent of these could recall the message. Mothers 
in smaller villages fared better than those in larger 
ones. (All villages had one field worker.) ‘The 
investigators concluded that the number of target 
mothers (i.e. village size) and the time available to 
them significantly affected their level of knowledge and 
understanding of the growth chart. Other evaluation 
studies on mothers ° use of growth charts are in progress 


in Thailand (66). 


According to Nabarro (76) the growth chart is 
"not easily understood by mothers in the Indian subcontinent”. 
He says he is therefore “very cynical about the notion 
that the Road-to-Health card in itself has educational 


value for the mother". 


On the other hand, mothers may perceive the benefit 
of parts of the child health card other than the growth 
chart. Joseph reported that in the Community Health and 
Development Programme in Tamil Nadu, mothers found the 
immunisation record and the illustrations useful but did 
not understand or value the weight chart (54), Patowary 


also observed that mothers carefully maintain immunisation 
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cards - which are linked to obtaining a specific benefit 
(54), He has reported that in the urban ICDS block near 
Guwahati, Assam, 95-97 per cent of mothers responded well 

to receiving the three consecutive doses of DPT immunisations 
but that the level of interest fell to 62 and below 30 per 
cent for the boosters which were provided much later. 
Similarly, Srilatha of the Rural Unit for Health and 

Social Affairs (RUHSA) in Tamil Nadu found, in a small 

study of 47 mothers in their programme, that 68 per cent 

of mother-retained cards were used by mothers to visit 
clinics for immunisation and health care, but only 5 per 
cent used them for weighing. Only 15 per cent of mothers 
were able to explain the use of growth charts and these were 
literate women. Mothers in the RUHSA programme were 
reluctant to weigh their children and so did not visit 


the clinic “just to weigh them", 


It is frequently difficult to sustain the interest 
of mothers month after month. Mothers do not see the 
point of measurement especially if a child appears healthy. 
Anxiety over a child who is not doing well may motivate 
mothers to come for weighing regularly. Anandalakshmy 
has suggested that this connotes a confusion between the 


perception of the growth chart as an "instrument" and as 
“treatment™ (54), 
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Community Involvement: In certain situations, wider 


commmity involvement has enhanced the use of growth charts 
as an educational tool. For example, the thrust of the 
Jamkhed programme has been on local involvement in the 
delivery of child health care of which growth monitoring 
is a part (54), When the health project at Jamkhed was 
started 12 years ago mothers kept the child health cards. 
Although initial results were good, with time losses 
mounted and a different procedure had to be instituted, 
The responsibility for motivating mothers, collecting 
children, weighing them and keeping the cards now vests 
with the Farmers’ Clubs, This experience has led Arole to 
suggest that the educational value of the chart may be 
enhanced by group (community) pressure - i.e. that peers 
are able to influence mothers‘ perceptions and practices 
better than a health worker's lecture. "Peer teaching" 
takes place through a process of demonstrating mothers who 
have coped and those who have not. In addition, community 
responsibility can be extended to identification and 
rectification of those social factors that may be causing 


the child's malnutrition. 


As a home-based record, the growth chart may 
enable mothers to monitor their child's growth themselves. 
Although the weighing may be done by a health worker, 
mothers may take an active part in the process and be 


educated about the significance of the weight curve. ‘Some 


-138- 


people suggest that even illiterate mothers can be 
taught to interpret the shape of the growth curve and 
"read" educational illustrations on a card. They could 
be instructed that a flat curve is an early sign of 
illness requiring intervention. For example Rohde 

et al. (51) have described the system in Indonesia 

where the weight chart was introduced as a tool for 
mothers' use. Mothers gather at weighing posts bringing 
their cards with them. They are filled out by literate 
women volunteers. Interpretation has been “simplified" 
into a weight gain - no weight gain demarcation. Peers 
offer advice to mothers whose children have not gained 
weight, using “local wisdom", There may be locally 
organised supplementation of children in need. Children 
who fail to gain weight any month are attended to by the 
village Mothers Club and after two months in a row are 


sent to a health centre for examination. 


In the UPGK programme in Indonesia, education of 
mothers in proper nutrition, child health needs and care 


is central because the programme is intended to be self- 
reliant (i.e, 


(40), 


run by the villages themselves) eventually 


However, many problems with this aspect of the 


programme have surfaced, This programme uses one of the 


most attractive child health cards we have seen, They 


are intended to be retained by mothers but there are still 
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cases where cards are kept at the weighing posts (38), 
Mothers who were questioned by Fajans and Sudiman could 
not relate weight to their child's health status although 
most said that a child that gained weight was healthy 


while one that lost weight was sick (37), 


The mothers' lack of knowledge was linked to the 
poor education actually imparted by health workers during 
the weighing sessions or on home visits. At the "third 
table", where weights were entered on cards and in the 
register, no comments were made to mothers on the weight 
of their children, At the fourth table, the child health 
card was not even opened or, if so, it was not used as an 
educational tool to instruct mothers, In most cases, a 
few words of advice were given to the mothers whose 
children were not gaining weight. The messages were 
usually to feed the child more "healthy" food, more 
vegetables, etc. Sometimes a cursory review of how to 
mix oral rehydration salts was provided, There were no 
discussions of changes in a child's weight or nutritional 
gtatus, feeding, giving of ORS, etc. At this “table”, 
prophylactic drugs and food were available and so the 
main emphasis was directed on distributing them. Education 
became an empty formality, done in a rush, and was not a 


true attempt at informing or discussing. The educational 
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posters in the halls were in obscure locations, and 


not used for teaching purposes. 


Independently, Pryosusilo (88) who has worked 
with weighing programmes in Indonesia for over a decade, 
has suggested that groups of 20-25 children (and mothers) 
per weighing post (with a worker at each of the four 
"tables") would be optimal. The fourth worker could 
examine the child's card and provide relevant advice 
and instruction to the mother, which takes time. This 
ratio and excellent training of the worker, she suggests, 


would allow effective education to be imparted to mothers. 


Fajans and Sudiman (37) found that mothers 
preserved the cards well in the plastic envelopes provided 
but regarded them as a record-keeping device for use by 
the workers (and not by themselves) and did not use or 
understand the messages on them. Few mothers knew the 
relationship of the growth Curves to nutritional status, 
nor were they aware of the instructions for mixing ORS 
or the schedule for immunisations. These latter pieces 
of information apparently depend caviwrerduy for a mother 
to understand them. At the weighing posts, because of 
the large numbers of children to be weighed, there was not 
adequate time for a worker to teach or advise individual 


mothers, Providing education would have created an 


unmanageable bottleneck, "Noise levels" were frequently 
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too high to allow proper communication, and so while 
educational efforts may have been made with the first 
few mothers at the ‘fourth table', they broke down as 
more mothers crowded around, In any Case workers 
frequently did not know the specific messages to be given 
to mothers whose children were not gaining weight. While 
the demonstration of preparation of local foods served 

to attract children to the weighing posts it had little 


educational effect on mothers, 


In the UPGK programme, there were also group 
discussions led by varamedical personnel using flip- 
charts or other educational aids which the mothers 
reportedly enjoyed. However, at health centres to which 
mothers of severely malnourished children were referred, 
the education of mothers and supervision of their feeding 


practices was grossly inadequate (38), 


Fajans and Sudiman also report the innovation 
of community-level education sessions and some on workers' 
home visits, About two-thirds of mothers reported 
receiving some nutrition education in the latter. (6ne- 
third said the worker simply reminded them to attend the 
weighing session), The investigators regard this as a 


far more promising approach to education than the centre- 


based activity. 
In fact, other inputs besides the growth chart may 
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be more important in the education of mothers. For 
example, when workers at Jamkhed were asked what they 
considered the contribution of the child health card 

to be to the improvement of child health practices, 

they valued them at “ten per cent", ascribing the 
remaining 90 per cent to other health education methods 
such as flash cards, songs, skits, etc. (54). Similarly, 
the growth chart is only one of many educational 
strategies used in the RUHSA programme which have 

improved nutritional practices among mothers (54). 

Another ‘input’ is the personal contact between health 
workers and mothers that is found in many programmes, 
particularly those using home-visit techniques, such as 
the field programme of the Christian Medical College in 
Ludhiana (Punjab). Mothers become aware of the importance 
of weight in this way and thus the time spent by workers 
on home visits may itself constitute an "intervention", 
Regular contact between mothers and health workers can 
itself prevent or curtail much child illness and hence, 
growth failure. This suggests that the value of the 
growth chart (actually, the child health card) as a 
“"passport™ to child health services at a secondary level 
of care may depend more on the institution of good quality 
home-based services and less on actual growth monitoring or 
education of mothers about the growth curve. If this is 
the case, a legitimate question can be raised as to 
whether the “passport" is not a bit too expensive. 
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Some unanswered questions: 


All the available data on the use of growth charts © 
as an educational tool, however, leave some important 
questions unanswered, These may be listed: 

(1) Merely ‘educating’ the mother in the technique 
of weighing and Charting confers no direct benefit to the 
child unless the mother is also educated as to what 
precisely she should do in the event of growth-faltering. 
Claims that mothers can intelligently “participate in 
weighing” do not necessarily mean that they also under- 
stand what to do with the child after the weighing is 
over. In most discussions, there is apparently some 
confusion between educating a mother as to how to carry 
out weighing or understand a growth chart and how to 
educate her to act for the benefit of the child on the 
basis of the growth chart data. It is this latter aspect 
of education that is woefully lacking not only with respect 
to mothers but indeed with respect to health workers 
themselves. In the UPGK project, when the mother “arrives” 
eventually at the “fourth table", she may be able to 
obtain a few words of general advice. Of what real use 
this has been is not known. The question remains as to 
whether the simple, least time-consuming operation of 
"“sdvice" at the “fourth table" could not have been of fered 
in a more leisurely way without the elaborate preliminary 


growth-monitoring; and whether the mother could have failed 
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to comprehend that advice if she had not watched her 


child go through the weighing and charting process, 


(2) Experience everywhere indicates that any tool 
is only as good as its user, In the hands of dedicated 
workers conducting special projects, growth-monitoring 
has been Claimed to be a valuable educational tool. 

But we have no information as to whether these woe 
workers would have been any less successful with regard 
to education of mothers if they did not have the benefit 
of the growth chart. As Cowan readily admits, this 


question cannot be answered with available knowledge (46), 


(3) No one has really done a study to find out 
exactly how much time the health worker spends to 
successfully educate illiterate mothers on the significance 
of weighing and growth charts, and whether the same time 
directly spent on educating the mother in preventive 
health care - such as how her child's diet could be 
improved with the resources available to her; on what 
would be the best and most nutritious recipes for her 
infant that she could fashion out of locally available 
foods; on what she should do with respect to improving 
her breast-feeding; on what her child's diet should be 


during and after diarrhoea, etc. — would not have proved 


much more rewarding, 
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(4) There is also no information as to whether 
less complicated, less time-consuming and less expensive 
methods of growth-monitoring like, for example, the 
midearm circumference measurement are poorer educational 
tools than the elaborate weighing and charting technology. 
Can we not organise a meaningful programme of education 
based on the data obtained from mid-arm circumference 
measurement and cannot mothers be more easily educated 


in its use and in understanding of its significance? 


Despite some enthusiastic claims - which may be 
certainly true in a few exceptional instances - the. 
evidence that growth charts are at present contributing 


significantly towards education of mothers is not convincing. 


4.2. Choice of Workers 


Growth monitoring grew out of the underfives 
clinic where, traditionally, doctors and nurses or 
health aids measured and recorded the weights of children 
who attended (25). Mobile clinics extended outreach by 
venturing into villages at regular intervals and sometimes 
included child weighing among their tasks, such as those 
in the Community Health and Development Programme at 
Vellore (Tamil Nadu) (55), but still employed doctors 
and/or nurses to £111 out growth charts. More recently, 
the emphasis has been on sustained village-level growth 


monitoring to which questions about workers and training 


are critical. 


The home-visit programme designed by the 
Christian Medical College, Ludhiana, utilises para- 
medical workers who are closely supervised by the staff 
of the medical college. In some areas, such as the 
field practice area of the Varanasi Medical College, 
ANMs (auxiliary nurse midwives) make home visits and 
refer high risk children to clinics for weighing, 
treatment, immunisation and supplementary feeding. 
Growth monitoring is “good” in situations like these 
where there is a high input of trained manpower - highly 
qualified staff doing the weighing, and supervision of 
the overall operation by doctors, 


However, in the current health service pattern 
in India, an Auxiliary Nurse Midwife (ANM) or Multi 
Purpose Worker (MPW) is required to cover a population 
of 5,000. In practice, this ratio may be higher, as in 
Kerala, where according to Philip (87), an ANM "covers" 
7¢500 people which includes 750-1250 children between 
O and 6. Philip feels that, given their workloads, it 
is impossible for these workers to weigh all the children 
every month in homes and so only those who come to the 
health centres are weighed. Although this purden may be 
reduced by selecting a smaller target group of, say, 0-3 
year olds as in Sanewal block, Punjab, or reducing the 
frequency of weighing, in practice the task of growth 
monitoring is commonly added on to the responsibilities 


of peripheral health workers because that is how the 
objective of universal coverage of children (under 

3. or 5, or 6) is considered mst achievable. However, 
these health workers are usually semi- or non-literate, 
already burdened by numerous jobs (and they are, in 

most instances, only part-time workers) and so the 
reliability and utility of their work is often questionable. 
At RUHSA, literate workers at the sub-centre have been 
trained to weigh and chart in preference to villageylevel 
workers because it is believed that the latter's main 


role is education and motivation (54), 


If the primary health worker is semi- or non- 
literate, it may be difficult for her to ‘read‘ the 
weights and to maintain records. Arole feels that “Any 
adult with common sense can weigh a child,” and indeed, 
at Jamkhed, community members in the women's clubs and 
farmers' clubs do the weighing and the weight records 
are checked every month by the community health volunteer 
(54). However, Agarwal contends that neither Community 
Health Workers nor Trained Birth Attendants, who are the 
primary health workers in the Indian health system, are 
competent to do growth monitoring using the currently 
available chart (54). They have some schooling but lack 
the education required to plot weights graphically and 
are unable to fill out cards properly despite extensive 


training. (The type of care envisioned by the child health 
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card and growth monitoring are currently not included 
in the job descriptions of these primary workers at the 


national level.) 


We observed that the anganwadi workers in the 
ICDS programme who had 8-10 years af education understood 
and could perform the tasks of weighing and recording 
well (but with the limitations discussed earlier). However, 
workers with less basic education appeared to have 
aifficulty with concepts and procedures. In the UPGK 
programme in Indonesia, the village-level workers are 
selected in part on the basis of their ability to read 
and write, but, nevertheless, their performance of the 
tasks of weighing and recording is frequently poor. For 
example, in one study, 13 per cent of workers made mistakes 
in filling out the charts. TNe weighing results were 


often considered inaccurate (37). 


Because of inadequate performance on the part 
of village-level workers, some alternatives have been 
suggested. One idea that has been considered is the 
utilisation of a ‘combination of a primary village-level 
worker (such as an anganwadi worker (in the ICDS scheme) 
or @ community health worker to do the weighing and 
charting, and trained health personnel (such as Multi- 
Purpose Workers (in India) to examine growth charts 


monthly and provide the follow-up. For example, in the 
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UPGK programme, it has been suggested that the village 
nutrition workers be assisted by the Family Planning 
Field Worker (40), In such a system, the paramedical 
worker could also compile data to be sent to the primary 
health centre for review by a medical officer, The 
doctor could then use the material to instruct para- 
medical workers in the necessary interventions during 
his visits to the sub-centre. However, the “turn-around 
time" for this procedure would be much too long even if 
a smooth working system were in operation, Furthermore, 
some investicators feel that the person who comes into 
contact with children and mothers during weighing must 
be involved with other aspects as well in order that 
growth monitoring be more than "just a card exercise" 


(54). 


Thus, one of the major issues arising from 
experience of growth monitoring concerns the "level® of 
the worker who monitors growth, The education, training 
and mandate of the worker are crucial, and the size of 
the population to be served is important. While village 
level workers may have fewer children to cover, their 
semi- or non-literate status may result in poor comprehension 
of the subtleties of growth charting and must be overcome 
by good initial training and continuous supportive 


supervision. While they have easier access to mothers 
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and homes, they are farthest away from the supply system 
for charts, scale maintenance and repair, and for follow 
upe In addition, the provision of weighing scales, charts 
and other equipment at the village-level is a costly and 
logistically difficult operation. On the other hand, more 
educated and professional workers are available (e.g. 
Auxiliary Nurse Midwives or other paramedical workers) 
only at health centres that serve a minimum of 5,000 
people, for example, in Indtfa. They are relatively 
inaccessible to populations in distant villages. It may 
be easier to train them and they require “management” 
rather than “suvervision". When trained paramedics 
function at centres and provide other services, attendance 
may be high and frequent. Thus, some investigators have 
concluded that growth charting may be possible in a clinic 


situation but is difficult on a house-to-house basis (47), 


If coverage is to be: increased beyond those 

children presenting at distant clinics, periodic home- 
visits by these clinic-based workers could be organised. 
Fewer scales would then be required by these personnel 

but these would need to be carried from village to village. 
Maintenance wrntd. however, be centralised and, so, more 
easily available. Under these circumstances, cards may 
have to be kept by mothers with all the attendant problems, 


or replaced by more easily manageable record-keeping systems. 
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Qaly at a very high level of organisation (such as that 
described by Cowan) could these workers reach a high 
proportion of their target group through systematic and 
regular home-visiting. Cowan points out that the efforts 
of her medical college staff have been directed primarily 
at activating the existing governmental health infra- 
structure, and she considers the Ludhiana system a "time- 
saving" one and useful for monitoring the entire community 
(54). More likely, weighing by highly trained personnel 
will be restricted in time and place, resulting in low 
coverage. However, these workers have the capacity 
(training) and facilities available to utilise growth 
information better than briefly-trained primary—-level 
workers and hence what is lost in quantity may be gained 


in quality. 


Whether at the primary or secondary level, if 
growth monitoring is added on to the fobs of already 
over-burdened workers it is Likely to be inaccurate, sporadic 
and underutilised for health care, To overcome these 
problems it may be good strategy to entrust growth- 
monitoring to workers not burdened with the whole spectrum 
of health activities. This could well be the merit of the 
ICDS scheme in India operated not by the Health System 
but by the Social Welfare Department, wherein the primary 
responsibility of the workers includes growth-monitoring, 


a d 
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nutritional intervention, nutrition education and 
immunisation. But effective functional linkages between 
these workers and the health system are essential for 
management of child illness including referral. As we 
will see later, even in this arrangement, training of 
workers and motivation are important and several short- 
comings are noticeable. After all any system can only 

be as good as the people involved in it. It is the human 
element rather than the material resources and physical 


facilities that count, in the ultimate analysis. 


4.3. Training of Workers 


While educational level may be important for 
understanding concepts underlying the growth chart, 
prior training in its use may be a more important variable 
for proper graphing and nverceuesc ion: as Anandalakshmy 
and Sindhu have suggested (59). Indeed, it is felt 
that health workers can become proficient in the use 
and interpretation of growth charts provided they receive 
adequate training. In the UPGK programme, workers are 
trained with lecture-demonstration techniques for 2-3 
days. Primary emphasis is placed on weighing and on 
one day they actually undertake a weighing session in 
the village. In the IcDs programme, the workers have 
a 3-4 month training period covering a large number of topics 


and tasks. This includes two or three sessions on weight 
charting, 
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Clearly, those who are trained fare better with 
growth charts than those who are not, be they village- 
level workers or doctors. A workshop on the training 
of Anganwadi workers, held at the Child-in-Need Institute, 
Calcutta, identified some of the problems anganwadi 
workers have with weighing and growth charts (50). They 
found it hard to read the numbers on the weighing scales, 
to locate the weigh-month junctions on growth charts to plot 
points, and to interpret the direction of growth despite 
having been taught this for 2 hours a day for over 30 days: 
(In addition, the workers were considered poor at asking 
mothers their problems before proffering advice but 


preferred to “issue dogma",.) 


Although achieving skill in the use of the growth 
chart was considered important in the training programme, 
the workshop participants concluded that most anganwadi 
workers in their project area were not proficient at the 
end of the training period. They considered about 5 per 
cent of the workers did not have the capability required, 
regardless of how intensively they were taught. But they 
felt that practice was most important for learning. 
workers should have "field practice" in the management 
of weighing at a centre, and the idea of having trainee 
team up with a worker who is already functioning well and 


can demonstrate growth charting in ‘real conditions‘ was 


deemed worthy of consideration. 


From the foregoing reports of observations and 
discussion, it is clear that several aspects of training 
require attention. Workers need specific and rigorous 
training in what is to be done. While weighing procedures 
require stream-lining, these are generally less demanding 
than recording. Even matters seemingly as simple as 
filling out the child's “calendar” require attention. 
Recording of weights is frequently wrong when the worker 
is new to the task, as we found in the ICDS centres, 

After several months —- perhaps as mic% as one year — of 
practical experience and stpportive supervision, familiarity 
with the task and confidence result in considerable improve- 
ment. While workers can identify the "grade" of malnutrition 
in which a child falls, they require special training for 
early detection of growth retardation, if this objective 

of growth ponte, is to be met. Thus, they must be 

taught to interpret the slope of the curve between 

weighings. It is also necessary to impress on workers 

that growth monitoring is imoortant for nutrition and 

health interventions, such as control of diarrhoeas, measles, 
etc., that timely immunisation, for example, could prevent 
these episodes and forestall a fall in weight. It is 
necessary to explain that a flat weight curve for several 
months can indicate a chronic iilness like tuberculosis. 
Without this understanding, growth monitoring will not lead to 
other necessary health interventions and may be without effect. 
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¥urthermore, workers who do the weighing need 
to be taught not only what, but how, to instruct mothers 
on the relationship between adequate feeding and growth 
as an indicator of health. If they go into homes they 
are expected to provide a service, practical advice and 
demonstration, Broad guidelines on education of mothers 
about the growth chart or infant feeding are insufficient 
because the growth curve requires translation into 
effective recommendations for nutritional or health 


interventions, 


Thus, the worker needs practical training in 
weighing, in recording and interpreting the growth data, 
and also in diagnosing the underlying causes of any 
adverse findings, and utilising them for Sooo tate 
programmatic follow-up. This also implies that the 
programme which includes growth monitoring provides the 
worker with the means to treat the child or at least to 
refer the child for timely treatment to another person 


in the health care system. 


It is extremely important that the workers obtain 
adequate practical knowledge of how locally available 
inexpensive foods within the economic and physical reach 
of poor families can be judiciously used to feed infants 
and children adequately. This aspect of training must © 
be tailored to suit local situations. Many workers 
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confronted by mothers with the question as to what 

more they should do with regard to improving the diet 

of their child, have no practical advice and concrete 
suggestions to offer; vague knowledge at their disposal 
is inadequate for this purpose. Indeed, training in 
this one aspect is as much, if not even more important, 
than training in the mechanics of growth-monitoring. 
While advice on practical ways of improving the infant's 
diet will improve the nutrition of the child even in the 
absence of growth-monitoring, growth-monitoring in the 


absence of advice will do no good. 


Workers must be trained in all these aspects 
"gradually”® - taught a few things at a time and allowed 
to use and master them. Omnibus training of workers at 
one point of time results in an overload of information 
which is easily forgotten when not utilised. Instead, 

a few special skills, starting with the most important, 
should be imparted and followed by actual practice. Thus, 
while filling out growth charts requires good initial 
practical training, continuous supervision and encourage- 


ment, and repeated training following “evaluation" are 


also essential, 


Workers should receive feedback on the growth 
data they collect, to encourage them to improve their 
performance both in weighing and follow-up. This implies 
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that training in these aspects of the use of growth 
charts is required at all levels of personnel, perhaps 
starting with physicians, paramedicals and other programme 
supervisors, who are often “trainers", (such as the 

Child Development Project Officers who are key - but 
non-medical - persons in the ICDS scheme) and reaching 
down to the primary care worker. For example, Cowan 
reports that in their programme, they have concentrated 
on training of health workers of all levels (54). Doctors 
as well as MPWs were trained through a “community grand 
round" method which involved daily review of the folders 
of families visited in which there was a pregnant woman 
or a young child, The child health card, which contains 
the growth chart and space for information and comments 
on each home visit, was the primary teaching tool. (Other 


dllustrated training material might also be useful.) 


Health workers themselves frequently express 
the need or desire for better training and orientation 
in the use of the chart, as was found on the visits to 
ICDS centres. They acknowledged particularly, an 
inadequacy of practical training "on-the-job" and few 
reported that their weighing and charting work was ever 
supervised or checked. (In two instances where the 


too diffident to plot weight data themselves, 
) 


workers were 
they reported that the supervisors helped them to do 80. 


But generally, weight charts were only checked by supervisors 
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to ensure that workers were weighing children and data 
were examined to establish numbers of children qualifying 


for the feeding programme. 


Prom experience gained at the Comprehensive Rural 
Health Project at Jamkhed, Arole observes that a worker's 
performance in growth charting may have more to do with 
whether they are motivated and interested in the job of 
weighing than with their educational level per se (54). 

He states that workers require detailed explanation on 
filling up cards, etc.s, taking five to six hours of teach-e 
ing, but that motivation is extremely important. Their 
performance is poor also if weighing is the only activity. 
They do better if involved in other aspects of health care 
delivery and with the family. Indeed, workers who have 
-used growth charts appear reluctant to give them up, 
according to Cowan (54). In the ICDS centres visited 
also, it was found that workers viewed weighing not = a 
chore but as central to their work, and wished it to 
continue. They tended to explain poor results by the 

lack of response from mothers, and frequently expressed 
frustration on this score. the other hand, there are 
Several reports that dedicated workers engender high 
compliance or attendance rates among mothers (37, 54). 

The amount of time that workers in the ICDS programme 


Spend in homes is perhaps not enough to motivate mothers 
to the extent necessary, 
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Thus, selection of highly motivated persons, 
good training, and continuous supportive supervision 
would appear to be among the prime requirements of 
reliable growth monitoring. Careful consideration of 
the wide range of expertise expected of the primary 
health worker, given her own educational background, 
the varied jobs she is expected to accomplish, and the 
time-frame in which this has to be done indicates the © 
intensity of training and supportive supervision that 
is needed, Even if training of a high order is imparted, 
the question whether the worker can accomplish all the 
required tasks still arises. In this context, is it wise 
strategy to burden her with the task of carrying weighing 
scales to individual homes, of charting growth data on 
Road-to-Health cards? Can this be done without detriment 


to the other duties of primary health care? 


Some issues in trainings The training aspect 
must also be examined in the context of the total training 


of the health worker not only in growth-monitoring skills 
but in other skills relevant to her work, Here it becomes 
important to determine to what extent training in weighing 
and growth charts encroaches on other essential aspects 

of the training of the health worker. Is the time that 
has to be spent on this aspect of training commensurate 

to the relevance and essentiality of the operation - in 


relation to those of other operations? 
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Is it possible to conceive of different levels of 
training in growth monitoring for workers with different 
levels of educational background? Would it be desirable, 
for example, to opt for training in simpler methods of 
growth-monitoring such as mid-arm circumference measure- 
ment for the basic level health worker and reserve train- 
ing in more sophisticated technologies for workers at the 
higher echelons of the health system at the clinic/centre 


levels or those engaged in special programmes like ICDS? 


How adequate is the training in age verification? 
Has this aspect of training to be tailored to suit special 
needs? 


Is it not necessary to introduce procedures for 
obtaining feed-back on the efficacy of ‘training’ in’ 
growth-monitoring from investigation of the accuracy of 
the recordings, age verification and plotting growth data 
in the field? The reported observation that quite a 
large proportion of “completed growth charts" in many 
growth-monitoring operations do not fulfill the require~ 
ments of accuracy would lead to the conclusion that even 
the training with res yect to weight reading and recording 
(let alone interpretation and follow-up action) is not 
adequate. It is also necessary to evaluate if training 
of health workers with low educational status in simpler 


techniques of growth-monitoring leads to far less errors 
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in the recording than training in more complicated 
technology; and that, as a result, with more accurate 


data using a less sensitive technology we may perhaps 
be actually better off, 


It will be seen from the foregoing discussion 
that there are four different levels (aspects) of 
training for growth monitoring using growth charts: 
(1) Weighing and reading scales; (2) Recording weight 
reading in the appropriate point on the growth chart 
after age verification; (3) interpretation of the chart; 
and (4) follow-up action. ‘These four levels call for 
different orders of competence on the part of both trainees 
and trainers. The first is the one that perhaps can be 
accomplished most peat with health workers of low 
educational levels, with trainers of average ability 
and in a short time. The second may be possible with 
health workers who have at least completed the secondary 
school level education, The third will certainly be well 
beyond the competence of most village level health workers 
in developing countries and, perhaps, sometimes even of 
some medical graduates. The significance of actual weight 
in relation to standard; of the slope of the curve; of 
catch-up growth; of the order of weight gain; of the 
significance of other 4nformation on the growth card 


(diarrhoea, infections etc.) on the interpretation of 
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growth datas - will be difficult for the health worker 

to comprehend, It is no wonder then that all that most 

of them now do with the growth chart is to identify the 
colour zone into which the latest weight measurement falls. 
The most practical and most important aspect of the 
training - indeed the aspect which invests the entire 
growth-monitoring operation with relevance and practical 
utility - is the last aspect (No.4 above); and this is 
precisely the aspect that is now the weakest. This is 

the one aspect which will enable the worker to educate 

the mother on correct child feeding practices - the aspect 
which is ultimately directly connected with the promotion 
of child health/nutrition. It may be argued that if the 
health worker was not overburdened with training on the 
three earlier aspects (which are only preparatory to the 
last one) it may be possible to equip her better for the 
central task of education and counselling of mothers. The 
latter carried out without growth-monitoring will still 
help the childs but even the most elaborate growth-monitoring, 
without education and counselling of the mother will do no 


good, The training programme must reflect these priorities. 


The varied levels of competence of trainers and 
trainees called for in successful training of the four 
different aspects, coupled with our current expectation 
that a single village level worker, given her present 


level of education should acquire proficiency in al} of 
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them explains some of the current deficiencies in 


the use of growth charts by village-level workers. 


The importance of infection as a factor in 
re latte ee 
growth faltering: Interpretation of growth-faltering, 


and decisions regarding appropriate follow-up action 
call for adequate comprehension of the synergistic 
interaction between infection and dietary deficiency - 
the twin factors invariably coexisting in poor 
communities. The relative contribution of these 

two factors may vary between communities, and between 
individuals within a community. The worker must be 
trained to decide on the basis of the dietary history 
and history of infection, as to which of these is the 
dominant factor in a given case. The educational level 
of the worker and her training, most certainly do not 
equip her to exercise this judgement. Thus, a very 
important benefit of growth-monitoring, namely early 


detection of insipient infection, is hardly realised 


in practice. 


5. EVALUATION OF THE USE OF GROWTH CHARTS 


= Le The Indian Experience 


There have been few attempts to evaluate growth 
monitoring per se or to determine its effectiveness. 
Evaluation of growth charts alone is made difficult 
because the child Health Card which includes the growth 
chart also contains other important information bearing 
on child health. It would be difficult to decide, under 
the circumstances, if any observed benefits are due to 
the growth chart per se or to the availability and use 
of the other information on the Health Card. 


The RUHSA experiences At the Rural Unit for 
Health and Social Affairs (RUHSA) in Tamil Nadu, growth 
monitoring has been done as part of an integrated health 
and development programme for a population of 100,000. 
Over 11,000 child health cards are available and Srilatha 
has analysed their content in an effort to evaluate the 
use of growth charts (89). She has also carried out a 


small study on mothers' perceptions of weight charts. 


In this programme, all children under two have 
family-retained health cards and duplicates are kept at 
the sub-health centre. A health aid at the sub—centre 
weighs, records and interprets the information and gives 


nutrition advice to mothers, and also instructs village 
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health workers about follow-up. The village workers 
motivate mothers on home visits to attend the clinic 
regularly for weighing. The growth charts are used | 
primarily to identify children requiring supplementation. 
Children with second and third degree malnutrition are 
given food supplements free every week for 6-12 months 
and are expected to be weighed at the subcentre monthly 


until normal weight is reached. 


The analysis of 11,382 cards showed that during 
the first 2 ere of life, 53 per cent of children attended 
the clinic less than 5 times, 34 per cent between 5 and 
10 times, and 10 per cent more than 10 times. Only 51 per 
cent had been weighed at least twice te ae first 
two years. Srilatha has concluded that monthly weighing 
is not feasible because the frequency of visits to the 
Clinic is inadequate (54). the other hand, she also 
feels that weighing in homes would take too much time 
and detract from education which is the main task of 
peripheral health workers. The growth charts were not 
useful to monitor the nutritional status of the community 
as a whole because of a high drop-out rate. Srilatha 
feels that growth monitoring is not practicable or relevant 
to community-based efforts. She argues that improvement 
in community nutritional status can be brought about 


without weighing all children every month. As the 
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programme's main emphasis is on nutrition education, 
growth charts are considered not to have “first priority”. 
Expectant mothers, poor mothers, those with children 

under two or malnourished children are given a one-month 
course at the village level. (They receive compensation 
for daily wages that may be lost due to participation 


in the programme. ) 


However, the RUHSA programme has registered some 
impressive achievements, It has reduced the percentage 
of severely malnourished children (shown by a survey 
using mid-arm circumference) and has shown a lower 
prevalence of "wasted" children compared with a control 
block. Srilatha ascribes this to the integrated approach 
and emphasis on nutrition education which has changed 
mothers’ breastfeeding and weaning practices, Several 
educational strategies such as films, puppets, role plays, 
cooking demonstrations and discussions are used in the 
nutrition education programme besides growth charts. 
Group education techniques are considered more effective 
than individual-oriented ones, Similarly, a community- 
oriented nutrition monitoring system may be more useful 


than growth charts which focus on individuals, 


The Gujarat experiences Patel and Gopaldas (84) 


undertook a small study of anganwadi workers in Baroda 


(Gujarat), As we have pointed out earlier, the anganwadis 
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and anganwadi workers investigated were a specially 
selected group. (For example, one centre out of seven 
selected initially was discarded because there was no 
proper facility to hang the scale. The worker held the 
scale in her hands while weighing.) Therefore, these 
observations can only be used to infer what could be 
achieved if adequate facilities and a high degree of 
training and motivation were available. (In actual 
practice these conditions are only fulfilled in a small 
proportion of “centres" in any large-scale field programme). 
First, they checked the weights of children plotted on 
charts by the workers, against weights obtained by them 
selves. They found a high degree of agreement between 

the measurements (97 per cent) and concluded that 
anganwadi workers were able to take accurate weight 
readings. They also found 100 per cent accuracy in 
plotting of weights on the charts. However, even in 

this selected group investigation, growth charts were 
Wavailable”™ for only 77 of the 90 children weighed 

(96 per cent). For the remainder, “plotting” was done 

on a spare growth chart ana the child's “grade” obtained. 
Second, these investigators studied the workers' inter- 
pretation of the growth data. They found that the workers 
were able to identify "grades" of nutritional status and 
gn of growth retardation. 


decreases in weight as a si 


However, neither the workers nor supervisors ‘interpreted ' 


-168— 


flat or decelerating curves correctly. Thirty five per 


cent of children who had no weight gain for three months 


gr_more thus remained without any intervention. Third, the 
follow-up provided by workers was investigated. Workers 


apparently informed mothers about changes in their child's 
weight at the monthly weighings, but only mothers of children 
in grades III and IV received feeding advice and a food 
supplement. Other mothers received advice on hygiene while 
the mothers of all infants were advised to complete their 
child's immunisations. 


These examples illustrate how information from 
growth charts is used primarily to select beneficiaries 
for supplementary nutrition. The selection is usually done 
on the basis of the child's ‘grade of undernutrition‘, 
Children in more severe grades may be selected for feeding 
while those who are mildly or moderately malnourished may 
be given only advice. But, as we have seen earlier, "advice" 
and “nutrition education" apparently occupy a “back seat" 
with the result that the net effect of the programme is 
concentration on the severely malnourished to the neglect 


of the less severely undernourished. 


The World Bank-assisted Tamil] Nadu Integrated 


Nutrition Projects In this project, the ‘no-weight gain' 
criterion discussed earlier has been employed for the 
Selection of beneficiaries for supplementary feeding 


Programmes. The project also employs ‘exit criteria’ - 
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a child that has gained 300 gas Over three months of 
feeding is considered fit enough to ‘graduate’ out of 
the programme, 


A mid-term evaluation of this project conducted 
in 1982 after 21 months of programme operation (85) 
found no overall improvement in nutritional status of 
the children. When all grades (I to IV) of under- 
nutrition were considered, there was no improvement 
in children of either the 7-36 months age group or of 
the 37-60 months age group. When grades III and IV 
undernutrition alone were considered, again there was 
no evidence of improvement with respect to the 7-36 month 
age group. The only improvement noted was with respect to 
the prevalence of grades III and IV undernutrition in 
children of the 37-60 month age group. The high 
‘oraduation' rates among children participating in 
the feeding programme (10% per month and even 20% 
during certain months) was not reflected in significant 
overall improvement of the nutritional status when all 
children were considered. In this project, since 
growth-monitoring started after 6 months of infancy, 
mothers of infants less than 6 months old received no 
special attention; it is possible that many of the 
children who showed undernutrition between 7 and 12 
months or even between 12-24 months were those in whom 
undernutrition had already set. in, by six months; the 
application of no weight gain criterion for nutrition 
intervention in such cases cannot be expected to improve 
nutritional status. Apparently, the main concern in the 
project was to limit supplementary feeding to the 
absolutely needy - needy beyond the slightest doubt. 
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However, a subsequent evaluation report on the 
project in 1984 (HO T.J. June 1984) provides a contrary 
picture and claims very favourable results, Miildren 
are reported to have moved up in the nutrition grade, 
with reduction of children in grades II, III and IV 
malnutrition and increase of those in normal and Grade I, 
The “disappointing" result, however, according to this 
report was “the fact that while the project seems to be 
doing very well for children aged 13-60 months, it has 
not improved the nutritional status of children aged 
6-12 months", The Report concludes that “overall, the 
review findings on nutritional impact of the vroject are 
very favourable", 


The relapse rate (that is the percentage of 
children who had ‘graduated’ out of the programme but 
who had to reenter it because of recurrence of growth- 
faltering) was roughly around 25%, according to data 
furnished in a report by Nimala Murthy on the project 
(Suggestion for simplifying Monitoring Systems 1982), 
The relapse rate had no relation to the duration of 
feeding. This raises the possibility that in many of 
these children, apart from dietary deficiency, continued 
infection was the important causative factor involved in 
growth-faltering. Food supplements in such cases can 
at best have only a temporary effect. This again 
underscores the need for building in arrangements for 
detection and treatment of infections in growth-monitoring 
Operations in order to derive the full benefits. Without 
such arrangements, even the most rigid selection processes 
as the one employed in thé4s project will result in poor 


utilisation of food supplements in a considerable proportion 
of children, 


A scrutiny of the evaluation reports on the project 
ing the optimistic one of 1984) raises serious 
doubts about the Validity (let alone superiority) of the 


(includ 
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‘no-weight gain' selection strategy. Thus, according 

to the 1982 report (85), the total number of children 

in the pilot project area in the period October 1980 to 
July 1982 fluctuated between 2500 to 3400. The number 
of cases of grade III malnutrition declined from 16.80% 
of the total to 14.6% (which could be considered to be 
in line with the claim of reduction in grade III 
malnutrition from 17% to 11% in the evaluation report 
of 1984). However, the number of beneficiaries, other 
than those in grade III, identified each month as being 
eligible on the basis of the low-weignt-gain criterion 
progressively increased from month to month between 
October 1960, when the project started, and July 1982 
(85). Allowing for the possibility that the identifica- 
tion procedure attained full momentum only a few months 
after initiation of the project, and, therefore, assuming 
July 1981 as the base, we still find a progressive 
increase in the number of new beneficiaries identified 
in succeeding months between July 1981 and July 1982 
while the total number of children remained more or less 
stationary. It is difficult to reconcile this finding 
of increasing number of new candidates eligible for 
feeding in successive months, with the claim of overall 


improvement of nutritional status. 


Secondly, it is noted that while the overall 


number of children above grade IIX who require supplementary 
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feeding was roughly over 30% of the total number of 
children (85), the number of children in grade II 
malnutrition according to the 1984 evaluation report 
was also 33%. This would imply that practically all 
the children of grade II malnutrition were candidates 
for supplementary feeding on the no-weight gain basis 
(unless there was a drastic reversal of trends between 
1982 and 1984, The claim that children ‘moved up in 

the grade of nutrition” has to be judged in the light 
of this finding, These findings are perhaps to be 
expected considering that in this project a weight gain 
of an order which can only help a child to continue its 
status que in grade II was considered acceptable and 
children had to '‘'demonstrate' their low gain status for 


some months before they ‘qualified’. 


If the total number of children in grade II 
malnutrition is thus almost similar to the total number 
of children outside grade III found eligible for feeding 
by the low-weight gain criterion, it cannot be claimed 
that this latter strategy offers any advantage over the 


ICDS strategy of considering all children in grades II 
and IIIT as being at risk, 
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522. Global emerience 


The UPGK Project: ‘The criterion of no- 
weight~gain-for-three-consecutive-months is also 
used to refer children in the UPGK programme to 
health centres and presents similar problems in 
thosz= circumstances, as Fajans and Sudiman heave 
reported (37), Thus, in spite of instructions to 
the contrary, some children who are in a low grade 
of nutrition and continue to move downward are not 
identified as needing special intervention just 
because they have gained some weight and so do not 
come under the ‘nojweight gain’ category, which 
alone will entitle them for attention. Secondly, 
the programme stipulates that the three months of 
no weight gain must be consecutive. Thus, if a 
child is absent any month, his weight the following 
month cannot be compared with the earlier months. 
According to this system, a child may never gain 
weight but if he is absent once in four months, he 
may never be selected by the no-weight-gain criterion. 
The investigators concluded that at current levels 
of attendance it is highly likely that one half to 
two-thirds of children who are at risk will not be 


identified by this criterion. 
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Some evaluation data are also available for the 
UPGK programme as a whole (40), Programme registration, 
coverage, attendance and effectiveness data are available. 
Coverage of all children under five is desired but the 
effectiveness measure is the per cent of children registered 
who gained weight over the previous month, Another 
performance criterion is the numer of children who 
achieved a body weight over 11.5 kg at 36 months of age 
(the median value of the Harvard standard)... Monthly 
reports are used as the basis of evaluation. These are 
prepared by workers at weighing posts by tabulation of 
the data in their registers, Every month a symbol denoting 
"weight gain", “no weight gain", "absent", or “absent 
previous month" is entered in the register from the child 
health card. 


During a few months in 1983 in East Java, programme 
coverage was calculated as 60 per cent, and average monthly 
attendance was around 20 per cent of the total population, 
or 35 per cent of those enrolled. Seventeen per cent of 
all children had gained weight over the previous month 
(34 per cent of those enrolled.) Around 30 to 40 per cent 
of children were not gaining weight. About 5 per cent of 
children aged 36 months had actually achieved the desired 
weight of 11.5 kg. while over 50 per cent were “below the 
red line". These trends had remained stationary for some- 


time. The most significant finding was that there was no 
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difference in the nutritional status of underfives in 


the programme, with the same level of PCM in both programme 


and non-programme areas (39), 


Data collected by Fajans and Sudiman (37) on 
malnutrition among children in the programme villages 
studied by them show that programme activities are either 
not always successful in identifying children at risk 
(deteriorating nutritional status) or not able to prevent 
further deterioration if children are identified. They 
also found no relationship between the length of children's 
participation and the percentage achieving the desired weight 
at age three. Furthermore, Fajans and Sudiman report that 
accurate population data are frequently not available, making 
the programme coverage statistic unreliable. Registration 
data were not updated by removing children who had left 
the village and so figures were sometime inflated. They 
noted many discrepancies between data on growth charts 
and ube in the registers used to compile the monthly 
reports. The programme effectiveness indicator was subject 
to wrong interpretation by the workers and dependent on 
attendance, so that one is unable to distinguish poor 
programme performance due to low attendance from that due 
to inadequate weight gain. 

It must be added that the inputs in resources and 


manpower in the World Bank-assisted Tamil Nadu Integrated 
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Nutrition Project and the Indonesian UPGK programme 
are indeed very high. These programmes are not part 
of the activities of the ‘regular’ health system of 
these countries, but are in the nature of special 
projects. Thus, evaluation reports are important in 
consideration of programme improvement and expansion. 
These provide important lessons on the use of growth- 


monitoring data, 


The Mexican experiences From Mexico, the 
country whose scientists pioneered the use of growth 
data for quantification and ‘gradation of undernutrition, 
Chavez (90) observes: “Most of the health personnel just 
fill the chart with data, without interpreting them, and 


worse, without using them to prescribe dietary counselling”, 


The African experience: Bailey (56), who has 
long experience of the nutrition scene in Africa observes: 
"The recording of weights for age is often very badly 
done. In some university undergraduates, supposedly trained 
and experienced in this job, I have found up to 80% of 
errors in plotting weight for age, even with the supposedly 
simple system of boyes along the bottom of the chart.... 
Clinics seldom analyse the data which are at their 
disposal, It is this organisation of a system of nutritional 
Surveillance through MCH clinics (especially for analysing 


and reporting aspects) which is sadly lacking. 
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Nepal: Nabarro (76) who has pioneered some 
innovative studies on growth in Nepal concludes: "My own 
experience suggests that regular weighing and charting 
on road-to-health cards is not necessarily the most 
appropriate means of identifying children who need 
special interventions in situations (a) where one worker 
is primarily responsible for providing intervention anda 
is, therefore, in constant touch with, say, 75 children 
and (b) where the infrastructure for providing care is 


still poorly developed." 


Philippines: Solon (30) concludes a comprehensive 
review of the Philippines experience in the use of growth 
charts with this query: "Essentially, we are faced with 
two basic questions: whether or not our growth chart 
should be made or intended for home-based monitoring, 
and more importantly, whether we are prepared to under- 
take this type of monitoring at this point in time, 


considering organisational, manpower and logistic require- 
ments wee 


Middle-Eastern countries: With respect to Middle 


Eastern countries, K. 8. Rao (91), who yasthed considerable 
experience of nutrition programmes, statess "Most of the 
Health Administrators in the Middle-East make growth 

charts available for use in their health-service networks. 


However, with some exceptions, perhaps, the use to which 
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these cards are put to is widely variable aven within 

the same country. In the smaller health units or centres 
where staff is somewhat limited, no use is made of the 
charts. In some other centres, weight is recorded almost 
as a ritual, but rarely plotted on the chart, and it 

seems rather doubtful if this information is put to any 
further usee I am afraid that those taking weights are 
unaware of its purpose...ee Among the constraints in the 
use of the charts, I believe that the most important is 
lack of appreciation on the part of concerned health 

staff of the potentialities of child growth information, 
not only as a diagnostic and monitoring tool on individual 
basis, but also as a reliable national health indicator. 
This is not confined to those who actually take the 
measurement but also to the supervisory staff, who are 
actually expected to utilise the information. Thus, it 

is a question of education and training, more in practical 


terms, extending to all the health-service tiers.“ 


Many of the shortcomings observed in currently 
ongoing growth-monitoring operations in developing 
countries stem from the fact that workers have generally 
failed to appreciate that the growth chart is just a 
diagnostic tool which cannot by itself make any difference 
whatsoever to the health/nutrition of the childs; that it 
is only a tool to facilitate positive action, 


The general conclusion that emerges is that at 
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present, the “success stories" and the highly optimistic 
reports of the utility and efficacy of growth-monitoring 
programmes are restricted to small-scale operations carried 
out under dedicated leadership, with managerial expertise 
of a high order, competent supervision and high inputs. 

In large-scale programmes of the type which are likely 

to be attempted in public health systems of developing 
countries, the results have apparently not been encouraging 
as the infrastructure into which this growth monitoring 
technology has been introduced appears to have far too 


many shortcomings. 


6. GROWTH MONITORING IN PRIMARY HEALTH CARE 
IN DEVELOPING COUNTRIES 


6.1. The Relevance of Growth-Monitoring 


In most discussions on the use of growth charts, 
it is the technicalities of the growth-charting process 
that claim central attention. The subject of growth 
monitoring is rarely considered in the total context of 


primary health care in developing countries, 


The health systems of developing countries are 
now subject to tremendous pressures and have to contend 
with a very wide spectrum of significant health problems - 
communicable diseases like malaria, tuberculosis, leprosy 
and diarrhoeal diseases; poor sanitation; lack of safe 
water supply; and more than all, the widespread background 
of undernutrition. These problems are being continually 
and progressively aggravated by deepening poverty, 
relentless population growth, and consequent increasing 
inadequacies of food supply. While the challenges which 
the health systems of poor developing countries now face 
are formidable, the resources available to the health 
sector are woefully inadequate, in the context of the 
competing claims of other sectors (food and agriculture, 
energy and water-resources management, transport, housing, 
industrial development for employment generation etc,) 


considered more crucial for "development", Ag a result, 


the prevailing health infrastructure in most developing 
countries suffers from serious inadequacies with respect 
to material resources, trained manpower, and outreach to 
rural communities. Any proposal to introduce new health 
technology in these countries must take into account the 
health systems in their present state of development, 

and consider only those additional inputs that are realistic 
and feasible. The introduction of any new technology, 
which requires substantial additional financial and 
mampower resources for its meaningful implementation, 

will pose grave problems. If such a technology is used 
merely to provide "dianos is" of the situation, rather than 
directly contributing to its prevention or mitigation, 


it will attract no support. 


Costs: As we have seen in the foregoing chapters, 
reliable and meaningful growth-monitoring using the 
weighing technique and growth charts, requires considerable 
inputs. Even a single item, such as the regular, adequate 
supply of reliable weighing scales to villages and their 
periodic servicing and replacement, calls for substantial 
investment. If models like the one empioyed in the UPGK 
project in Indonesia are introduced, 4 very eubgtentias 


augmentation of trained manpower will become necessary. 


(No programme can be permanently sustained by volunteers.) 


The operation also calls for managerial and organisational 


-182- 


expertise of a high order, which not all developing 
countries can easily provide. More than all, if the 
entire operation is not to degenerate into a weighing 
ritual (which is unfortunately the case, at present, in 
many situations), follow-up action to remedy the problem 
revealed by growth-monitoring must be an integral and 
essential component of the operation. This implies 

that the countries concerned must have the resources 


and facilities for such follow-up action as well. 


The colossal cost of growth monitoring programmes 
which involve individual surveillance of under-fives in 
a country using monthly weighings and growth-echarting 
has apparently not been fully appreciated. There are 
claims that 50% to 80% of under-fives are now being 
covered in such countries as Lesotho and Botswana, It 
is difficult to estimate the cost of such growth monitoring 
programmes with precision, For instance, it is difficult 
to ‘cost' the services of so-called women "volunteers" 
used in Indonesia for the operation, or the wages lost 
by working women waiting for hours in long queues at 


weighing melas (several hours sometimes) to get their 


children weighed and ‘less-than—-two-minutes'cursory advice 
thereafter. Subject to these limitations, we may briefly 


examine the implications of 50 per cent coverage of under- 
fives in Indias 
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Approximate number of under-fives 
to be covered on the basis of 
50 per cent coverage 55 million 


Approximate time taken for 12 
monthly weighings, plotting the 
weight after age verification, 
charting on the graph and inter- ( 
pretation - for each child at an LO ua Eee 
average rate of 10 minutes per x 12) 
child for each weighing session 


2 hours 


Approximate numbeyof children that 

can be covered on the basis of 

a 4 hour working day and 250 

working days in the year by one 

health worker 500 
Approximate number of health workers 

needed to carry out growth monitoring 

only and no other health service 

for 55 million children 110, 000 
Approximate computation of cost 

involved for “stipends"™ of 

110,000 workers at the 

ridiculously low rate of $ 250 $ 27.5 million 


The above calculation does not include the cost 
of scales (many of which are imported), their maintenance, 
repairs and replacements, the cost of adequate supply 
and oe cnenee of growth charts, transport etc, If 
one Salter scale were to be provided for a population 
containing 100 under-fives, it may be estimated that the 
cost of initial purchase of the required number of scales 
will be roughly 20 million dollars! This expense has to 
pe incurred periodically every 5 years and the 
cost of maintenance, repair and transport must also be 


included To this must be added the cost of ‘training’ 
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‘supervision’, regular supply of growth charts etc. 


A study in Indonesia estimates that the cost of 
growth-monitoring per child covered per year works out 
to $ 6.50 per child, but this apparently does not 
include the cost of scales and material inputs, and 
the workers “volunteer” labour (38) when calculated 
per caput, this cost was equivalent to a significant 
proportion (88 per cent) of the annual per capita budget 
of the Ministry of Health. The programme's initial 
“out-of-pocket” expenditures are essentially covered 
by a major grant from a bilateral assistance agency, 


but obviously this cannot be a permanent arrangement. 


Logistics: There is also no evidence as yet 
from available reports that the weighing and growth- 
charting operations being promoted at great cost in some 
countries have in fact resulted in improvements in the 
health and nutritional status of the children being 
weighed. The enthusiastic claims in this regard do not 
seem to be supported by hard evidence. On the other hand, 
there is evidence that in some situations, the excessive 
preoccupation with the mechanics of weighing and growth- 
charting and the anxiety to achieve ‘wide coverage’ in 
this regard leave little time for health personnel to 
fulfill other duties, such as education of mothers which 


may pay greater dividends in terms of improved child 


care, 


scale 
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All this, however, is not to deny that in small 


projects under dedicated leadership excellent 


results have been achieved. But these appear to be 


the exceptions to the general rule, 


While many health scientists have enthusiastically 


promoted weighing and use of growth charts, others who 


have also had considerable experience of the “realities” 


of hea 


notes 


lth systems in developing countries have sounded 


of caution. Thus Solon (30) speaking of home-based 


growth-monitoring using weighing scales and growth charts, 


has ra 


ised the question as to “whether we are prepared 


to undertake this type of monitoring at this point in 


time, 


considering organisational, manpower and logistic 


requirements." Vijay Kumar (48), again referring to 


weighings and growth charts, cautions that the technology 


"shoul 


and th 


dad be applied only to the extent that the community 
e health infrastructure can absorb". Nabarro (76) 


4s even more forthright when he sayss “Many of the leading 


practitioners of primary child care are enthusiastic about 


the value of growth charting as &@ means for providing a 


longitudinal record of children's progress. Child weigh- 


ing is 


therefore seen as & central activity - a gine qua non 


for child health care Programmes e Anyone who questions 


this dogma is sometimes thought to be committing a heresye 


Yet my own experience suggests that regular weighing and 
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charting on road-to-health cards is not necessarily the 
most appropriate means for identifying children who need 


special interventions....” 


An argument sometimes advanced (privately) in 
favour of weighing and use of growth-charts by health 
workers at the home level, is that this will at least 
ensure regularity of contacts between health workers and 
mothers, because the serial weight recordings can be 
checked by a supervisor, But the same purpose will be 
served, at much less expense, by the scrutiny of health 
cards (without growth charts) which provide for monthly 


recordings (in cms) of arm circumference measurements. 


Cowan (46 ) argues that while we may perhaps do 
away with home-based weighing (and rely on arm-circumference 
measures) after the child has ated tates) monthly 
weighings would be very necessary during infancy. She 
finds that, at present, inappropriate advice by health 
personnel (e.g. offer boiled water between breast-feeds; 
give glucose water between feeds; start supplements by 
the fourth month) is directly responsible for diminution 
of breast milk supply in poor underprivileged mothers ; 
this leads to flattening of the growth curve, which if 
detected early through periodic weighing (it cannot be 
detected by the eye) will alert the health worker and 


she could then counter it by what Cowan calls the “increase 
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breast-milk supply" technique. Cowan herself has applied 
this technique with remarkable success in her own project 
area. The ‘increase supply' technique which Cowan refers 
to involves the following advice to the mothers “Start 
feeding the infant after one hour of birth; give the 
colostrum; recognise that the first 48 hours are learning 
hours and the baby has enough store to keep him going; 
feed every 1-2 hours if he wants it; learn how to ‘latch’ 
him on the breast; if he seems unsatisfied, drink more 
fluids, eat more of your daily diet, rest and relax and 
feed oftener; if you think lactation is failing, work hard 
at reestablishing it....% Cowan feels (and has demonstrated) 
that with this technique, supplementary feeding is wholly 
unnecessary for the first six months, and the child is 
well-nourished by the end of the first year. While we 
endorse Cowan's approach towards promoting breast-feeding, 
it is still not clear as to why a health worker has to 
wait for the growth curve to flatten and "alert" her, 
before she starts giving the advice involved in the 
"increase breast—-milk supply" technique. Cannot the 
health workers be trained to impart this advice to all 
nursing mothers without having to await the results of 
growth-charting. Workers can much more easily be trained 
to impart the advice suggested by Cowan than to use growth 
e breast-milk is the sheet anchor of infant 


charts. Sinc 


nutrition, at least as far as the poor are concerned, it 
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will be best to beam this advice to al} nursing mothers, 


even if this sometimes involves erring on the safe side. 


Srilatha (54) has argued that weighing and 
growth-charting are unnecessary in preventive and 
promotive child health and nutrition programmes directed 
to communities, at the primary health care level. She 
suggests that these are appropriate clinic-based operations, 
but must not be added on as an essential part of the duties 
of the village-level health worker because they detract 
from motivational and educational work which is of primary 


importance. 


Concepts: Indeed the very concept of measuring 
the severity of undernutrition through growth-monitoring 
before undertaking preventive and promotive health and 
nutrition programme among obviously poor and deprived 
communities can be questioned. An overwhelming majority 
of children in poor communities in developing countries 
are currently undernourished, and are in various stages 
of growth-retardation. Among poor communities, it is 
frequently the case that only less than 10 per cent of 
under-fives exhibit truly ‘normal’ growth. If we accept 
the position that all children who are undernourished 
need attention, it may not be important for the purpose 
of a promotive and preventive community health and 
nutrition programme to measure the severity of under- 


nutrition in each individual child with mathematical 
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precision. The sensible strategy will be to beam 
programmes of prevention to the community as a whole, 
when we know that the problem is widespread, This is 
precisely what is done with problems such as anaemia 
and vitamin A deficiency. In these cases, laborious 
Ceterminations of haemoglobin concentration or vitamin A 
status of individual children are not undertaken to 
target action only on the “severe” cases, Growth-e- 
monitoring, as a device for identifying the severity of 
energy-protein undernutrition, is in fact much less 
precise, sensitive and specific than haemoglobin 


estimation. 


An argument sometimes advanced is that because 
developing countries have scarce resources, there must 
be a selection process which would help to identify 
those in special need so that the scarce resources may 
be targeted to them. This argument would be valid if 
the cost of the “identification process” were only a small 
fraction of the cost of the proposed intervention, The 
only feasible intervention in most cases is nutrition 
education and advice to mothers, and this intervention 
is perhaps best done taking advantage of group or peer 
pressure, Thus the cost of the intervention is far less 
than that of '4dentification’ through weighing and growth 
chart3e 


The relatively expensive intervention of supplementary 


-190— 


feeding can be resorted to only for a small proportion 
of the population, but even with regard to this, the 
strategy of a preliminary identification process may be 
questioned. In fact, the main purpose to which growth- 
monitoring operations, involving weighing and growth- 
charting, are currently being put in some projects is 
the identification of ‘beneficiaries' for supplementary 
feeding programmes. The supplements are usually foods 
donated through bilateral or international agreements. 
It is argued that food is expensive and, therefore, the 
neediest (that is, the most severely undernourished) 
children must be identified and growth-monitoring is 
chosen for this purpose. However, the manpower, 
institutional resources and money which poor developing 
countries expend in undertaking the "beneficiaries- 
selection process” far exceed the cost of the “food gift". 
This poor strategy can be likened to “stitching a suit 
around a ‘gift' button". The virtual immobilisation and 
diversion of scarce resources available for health 
programmes of developing countries implicit in this 
wasteful strategy, is unfortunate and inexcusable. In 
the ICDS programme in India, where also growth-monitoring 
is used for selection of candidates for feeding, it has 
been found from experience that the "selection" process 
breaks down when confronted with hard realities. Al} 


poor children presenting at the IcbS centres receive 
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supplements, irrespective of whether they have reached 
the qualifying grades of growth-retardation or not (with 
the difference that those with ‘severe’ undernutrition 
get double ration). Apart from doubts about the scientific 
validity of selection based on arbitrary cut-off points, 
the “selection strategy" denotes a lack of understanding 
of the psychology and sensibilities of poor communities, 
subject to serious socio-economic deprivation. The harm 
that arbitrary ‘exclusions’ and ‘selections’ of 
beneficiaries based on armchair hypotheses, could 
inflict within such communities appears to be ignored 


by the ‘operators’ of these programmes. 


We recommend eNae expensive weighing and growth- 
charting operations should not be undertaken just for the 
purpose of identification of beneficiaries for a feeding 
programme. Where food supplements are available for 
distribution to the needy, the right strategy would be 


to identify the poorest and most deprived communities 


(like the harijan hamlets, tribal settlements and urban 
slums in India) and target the feeding operations to all 
children in iP on onan teed (the overwhelming majority of 
whom will be undernourished). In other words, the proper 
strategy is to identify and select communities at risk and 
not individuals at risk in the general populations and such 


identification of communities does not need growth- 


monitoringe 
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Nabarro (76) says: “In countries or regions 
with limited resources for child care, a target group 
has to be chosen for the intervention..... In practice, 
programme administrators will need to focus on 
identifiable social groups who face a high risk of 
nutritional problems and offer a standard intervention 
to all their members...." This view is entirely in 
consonance with the views we have expressed in the 


preceding paragraph. 


6.2. The merits of growth-monitoring 


The case for growth-monitoring (and here we refer to 
growth-emonitoring in general and not necessarily the 
weighing and growth charting operations) rests on other 
grounds. The real merit of growth-monitoring lies in 
that it could provide valuable ‘direction' and support 
to the health worker in her efforts to improve child 
healthy in her interactions with mothers and the community; 
in her efforts at “nutrition education" to improve a 
child's diet and nutrition statusy in assessing, for her 
own satisfaction, the impact of her efforts on the child's 
nutritional status, and in demonstrating the impact to the 
mother, Thus, growth-measurement data could act as a 


valuable ally of the health worker, However, for growth- 


monitoring to be used as such a tool for prevention of 
undernutrition, the emphasis must be on detection of 


ear) wth falteri (rather than on ‘repair and relief' 


of the severely malnourished alone). Growth-monitoring 
could also serve a wider purpose; if the growth data 

are periodically collated, they could provide valuable 
statistics of changing trends in child health and nutrition 
in the community and the country. However, we must 
emphasise that the improvement of child health and 
nutrition must be seen as the main objective of growth 
monitoring with data collection playing a much more 
minor role. Otherwise, as we have seen, more attention 
is paid by workers to filing reports than to the pressing 
tasks of child health. 


Growth-monitoring could help to provide a better 
focus for ‘nutrition’ in the primary health care package. 
At present, although undernutrition is a major problem 
in most developing countries, the ‘nutrition component' 
of Primary Health Care systems is extremely weak. Emphasis 
is placed on “cure of ailments", immunisation, family 
planning and, more recently, oral rehydration. 'Nutrition' 
generally takes a back seat, though lip-service is often 
paid to ‘nutrition education'. The reason for this is 
not far to seek. Cure of ailments, immunisation, family 
planning and oral rehydration are straight 'well-charted ' 
operations, relatively less time-consuming, and lend them- 
selves to easy “achievement audit". Nutrition care which 
involves changing dietary mores and prejudices calls for 


far greater innovative skill and communication expertise 
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than some other health operations. It is, for instance, 
much easier to jab a needle (for immunisation) into 4 child 
after temporarily coaxing and “silencing"™ the mother, than 
to get her to eae the feeding pattern of her infant. 
Unfortunately, at present the health worker has no way 

of demonstrating to the mother that her child is under- 
nourished and of showing her how, as a result of changing 
(improved) feeding practices, the child is improving. 
Growth-monitoring could fill this gap and convert what 

at present is a nebulous and vague operation into a 
purposeful effort which would lend itself to "achievement" 
and its "audit". Nutrition then may not continue to occupy 


the back seat in the primary health care package. 


But all the merits of growth-monitoring will be 
defeated if the technology chosen for it places such heavy 
demands on the 'system' as to hamper its use and effective- 
ness. In short, while we fully recognise the value of 
growth-monitoring, we must be very careful in our choice 


of growth-monitoring technology. 


6.3. Appropriate models of growth-monitoring 


for developing countries 


Much of the experience world-wide indicates that 
growth-monitoring as is currently being carried out in 
many developing countries (using the weighing technique 
and growth charts) in the context of glaring deficiencies 


in 
their infrastructures, suffers from too many imperfections 
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and inaccuracies to be considered satisfactory and 
reliable. Unless minimal requirements for proper growth- 
monitoring, namely - (1) the regular supply of good 
quality scales, (2) facilities for their frequent 
calibration, repair and replacement, (3) facilities 

for transport of scales to ensure their availability 

in adequate numbers at the sites of action, (4) methods 

to ensure accuracy of weight measurements and age 
verification, (5) growth charts and health cards in 
adequate numbers, (6) training of workers in accurate 
plotting of weight data and their proper interpretation, 
(7) most importantly, facilities for prompt follow-up 
action indicated by growth data; (8) facilities for 
supportive supervision, and frequent evaluation, (9) 
Facilities for collation of growth data for monitoring 
child health trends at the national level, are available 
or can be organised within the country's resources, it 
will be unwise to embark on growth-monitoring as a national 
public-health activity using foreign support which may 

be available initially but will be certainly withdrawn 
with time, Since most developing countries cannot command 
these facilities, without very significant augmentation 

of their current health budgets, the question of evolving 
less expensive and more feasible models of growth-monitoring 
which developing countries can adopt and carry out with 


the means and resources at their disposal arises. 
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Our effort must be to see how growth-monitoring 
technology can be adapted to these real-life conditions 
in the poor developing countries rather than to explore 
how the health systems of developing countries can be 
adapted to wholly incorporate a given technology in any 
preconceived form ("preconceived" either in the 
tarmchairs' or laboratories of developed countries, 
or in small-scale field projects with artificial inputs which 
bear no relationship to larger-scale realities). It is 
often said that Man invents a technology and, for a time, 
imagines himself as its Master, but he soon ends up as 
its slave. We should not allow this to happen with growth- 
monitoring; precisely because it is . useful, and if 
wisely employed, taking note of actual field conditions, 
can make a substantial contribution to the promotion of 
health and nutrition in developing countries. Agencies 
which are promoting growth-monitoring progremmes in 
developing countries should paaice that the facilities 
for following up growth-monitoring by appropriate action 
are available in the country or developed side by side with 
the growth monitoring effort. They must also ensure that 


the country concerned will be able to sustain the operation 


with its own resources, 


The choice of the technology for growth-monitoring 
and the strategy for its use will depend heavily on the 


level of development of the health system of a given 
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country. There can be no uniform model applicable to 
all countries, Indeed, even within a country, different 


models suitable for different regions may be employed. 


Few developing countries have the health infra- 
structure to organise and satisfactorily conduct regular 
weighing and growth-charting on Road-to-Health Cards 
through visits to individual homes. At present, growth- 
monitoring programmes in most developing countries are 
in fact being carried out at health centres, "anganwadis” 
(as in the ICDS programme in India), or at “melas” 
(periodic congregations in a village square). Cowan's 
progremme in Ludhiana is a home-based operation, and she 
4s apparently able to operate the programme successfully 
with minimal additional inputs through adopting a strategy 
of effective deployment of available manpower, and by 
identifying ‘difficult homes‘ and concentrating attention 
on them, The success of this model must be largely 
attributed to the dedicated leadership, supportive super- 
vision, and the backing of a medical college with high 
traditions in the field of community medicine. These 
latter inputs defy costing. This model, like many other 
small-scale ones, under similar leadership (Arole's for 
example) may not be replicable on a country-wide scale. 
At best, they may be capable of replication in rural 
'blocks' adjoining other medical colleges in the country, 


provided the Departments of Community Medicine of those 
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colleges are prepared and motivated enough to organise 
and supervise the programme, thus providing the same 
invaluable inputs as those in the programme reported 
by Cowan. Models of this kind, despite their lack of 
replicability, help to provide valuable insights and 
could serve as training grounds for health personnel, 


not just in growth-monitoring but in child health and 


nutrition programmes in the field. 


A careful and detailed consideration of the 
available global experience in the use of growth-charts 
leads us to question the wisdom of introducing elaborate 
weighing and growth-charting operations at the village 
and home levels. The strategy of saddling village-level 
workers with the responsibility of carrying weighing 
scales to homes or to village squares, and of charting 
growth data on Road-to-Health cards, clearly does not 
produce results commensurate with the time, energy and 
resources spent, Such a strategy may prove counterproductive. 
The several deficiencies and constraints observed are 


unlikely to be easily remedied, 


Indeed, even the necessity for such a complicated 
and sophisticated operation at the village or home level 
of primary health care is questionable. There is currently 
no evidence that the elaborate use of growth charts per se 
has done much to improve the nutritional status of children, 


Ev 
en Cowan, who has shown good results in her programme, 
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is unable to say whether these results are attributable 
to the growth charts per se or to other components of 
the health services which are offered (46). Srilatha, 
on the other hand, is clear that growth-charting has not 
been of much help within RUHSA's overall health strategy 
(54). 


Growth monitoring need not necessarily always 
imply plotting growth data on Road-to-Health charts. 
Develoning countries should boldly strike out their own 
paths, perhaps using simplified and much less expensive 
procedures, depending on the capabilities of their 


specific health system. 


6.4. A Strategy for Action 


Taking all these considerations into account, it 
may be concluded that the strategy of individual 
eurveillance of all under-fives in a country with periodic 
weighing and growth-charting is Osi: unrealistic and 
indeed unnecessary. Instead, we propose that the following 
strategy for growth-monitoring may be more feasible and 


“cost-effective”. 


(1) Home-based monitoring: At the home level, mid- 
arm circumference measurement could replace weighing and 
growth charts. The measurement of mid-arm circumference 


is a simpler, less cumbersome, less time-consuming, and 
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very much less expens ive procedure. While the Salter 


scales cost around $ 35 each, the armstrips would cost 
just less than 5 cents if produced locally. The strips 
can be fabricated indigenously in practically all 
developing countries and need not be imported. Taking 
the MAC measurement and its recording on a card will 
require one-tenth of the time taken for weight measure- 
ment and growth-charting. There are no major transport, 
upkeep, and repair problems associated with the ‘instrument’. 
There will be no problems of ‘hanging’ the device. The 
measurement technique can be much more easily taught to 
health workers, mothers and school children. Children 
and mothers will be much less “scared“ and in the home 
the health worker will have more time for interaction 
with the mother instead of being 'weighed down’ by the 
elaborate weighing and charting process. The ‘noise 


level' will be low enough to permit meaningful and relaxed 


counselling. 


It may be argued that this technique is not as 
sensitive as weight recording but the balance of advantage 
in large-scale field operations may still lie in using 
this simpler, less sophisticated device. The ‘'precision' 
and sensitivity of this approach can be enhanced if, in 
addition to the colour zones on the strip, the strip is 
also graduated in centimetres to show the actual measure- 


ment. This would enable the worker to assess periodic 
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changes within a colour zone, Periodic measurements 
(every one or two months depending on the child's age) 
can be recorded in a register and yet be ‘interpreted’ 
meaningfully, unlike weight measurements which require 
the difficult plotting procedure and separate weight 


charts. 


The strips currently in use may require 
redesigning. For example, the one used in the ICDS 
programme is confusing, as one cannot distinguish the 
'‘head' from the ‘tail'. A strip with a slightly broader 
'‘head' and a transverse slit which also indicates the 
starting point of measurement, through which the tail 
of the strip can be passed after encircling the arm will 


be appropriate. 


Another drawback of the existing device ig that 
it cannot be used for infants. But this my be overcome 
if the strip designed by Echeverri specifically for infants 
is used. This latter device nena further validation to 
establish the appropriate “cut-off points". After such 
modifications as seem necessary are made, and if further 
studies do show that the device with appropriate modif ica- 
tions ig in fact suitable, it could be usefully employed. 
This will greatly simplify growth-monitoring at the home 


level. 


Ongoing studies attempting to correlate changes 
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in arm circumference measurements with changes in body 
weight will provide data which will help to offset some 

of the current deficiencies of this approach (77). There 
may not be strict correspondence between MAC and weight 
measurements with respect to their ability to identify 
children ‘at risk'. However, lack of such correspondence 
need not be construed as an argument against the use of 
the MAC measurement because the walidity of cut-off points 
being used to identify ‘at risk' children using the 
weight-for-age criterion is equally open to question. 

In both systems, we are relying on arbitrary cut-off 
points which cannot be justified on rigid scientific 
grounds but only on practical considerations of programme 
management in the context of available resources. ‘Some 
studies suggest the MAC tends to 'capture‘ more at-risk 
children than currently used weight-for-age standards. 

If this be the case, it will add to the merit of MAC since, 
in the strategy being advocated, it is conceived as part 
of a ‘'first-order' of basic health care designed for quick 
and early detection of growth-faltering. Procedures which 
help to further, refine and enhance the validity of mid-arm 
circumference measurements will be of great advantage, 


and field research in this area is of high priority. 


In suggesting the replacement of the present growth 
charts by mid-arm circumference measures at the home and 


village levels, we are not suggesting that Child Health 
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Cards which provide other useful information are to be 
done away with. Our recommendation implies that the 
growth chart in the present health card may be replaced 
by an appropriately-designed space to record mid-arm 
circumference measurements (in cms) - not just the colour 
zone - at regular intervals. Instructions on the use of 
the arm band and the criteria for referral to clinics 


(see below) could also be printed on the health card. 


(2) Clinic/Centre-based growth-monitoring: Growth- 
monitoring using weighing and growth charts could be 


confined to clinics or “sub-¢entres” or special child- 
welfare centres like the anganwadis where adequate 
facilities for the successful conduct of this operation 
and for its meaningful follow-up are provided. Workers 
employed for this purpose at these clinics/sub-centres 
must be adequately trained and must have the benefit of 
supportive supervision. The growth-charts filled by them 


must be periodically checked to detect any errors. 


These clinics/sub-centres should not attempt 
individual surveillance (using weighing and growth charts) 
of all children in the communities. Only those children 
who are identified as requiring investigation and further 
care on the basis of their mid arm circumference meas ure- 
ment taken during home-based monitoring by village level 


workers or at the clinic itself should be taken Up for 
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weighing and growth-charting. This will be a “second 
order" of growth-monitoring. Referral of these cases 

to the clinic is not necessarily based on the cons ider=- 
ation that weight measurement is a better indicator of 
nutritional status than mid-arm circumference measurement. 
Referral is mainly suggested for purposes of (a) verifica- 
tion of growth retardation with an alternative technology, 
and (b) for advice and counselling of a better order 

which is expected to be available at the clinic/centre 
where workers of a higher level of training function. 

It is not also necessary that all children showing less 
than 13.5 cm or 12.5 cm arm circumference during home-based 
monitoring should be automatically referred to clinic/ 
centre. A good proportion of these children could be 
handled successfully by the counselling of mothers by 


health-workers at the home-level itself. 


This arrangement will greatly reduce the time 
spent on growth-monitoring at clinics, leaving time for 
actual follow-up and management. There will be no need 
for the “four table arrangement” followed currently in 
the UPGK programme in Indonesia. This will greatly cut 
down on the need for workers and volunteers and reduce the 
noise level and crowding in the clinics. The same health 
worker can do the weighing, cheng sats counselling. 
Weight-monitoring under these circumstances is likely to 


be far more accurate and valid. Workers will not be 
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"swamped' to a deluge of charts, many of which are 
unreliable. Through this arrangement, the number of 
scales needed and the number of health-worker-hours 
spent on growth-monitoring alone will be drastically 
reduced, The appropriate balance between “diagnosis " 
and “treatment” will thus be restored. The emphasis in 


the clinics will be on actual services, 


The ICDS programme in India, after considerable 
trial and error, now proposes to follow a strategy of 
initial screening of children by mid-arm circumference 
measurement, and restriction of weighing and growth- 
charting to those identified as needing special attention 
on the basis of such screening. This strategy has been 
arrived at ot the basis of considerable practical 
experience with, and lessons learmt from, the earlier 
ambitious programme aimed at weighing and growth-charting 
of all children (74). 


Nutrition Supplements: In many growth-monitoring 
programmes, nutrition supplements are generally offered 
to attract poor children. We need not object to this 


approach as long as the feeding is actually conducted as 


an educational operation for demonstration of appropriate 


methods of infant feeding based on local foods, and not 


just as a charity feeding exercise. Imaginative programmes 


of nutrition education can be built around supplementary 


t 
feeding. But, for this purpose, the food supplements mus 
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be based on locally-available, inexpensive foods and 


not on donated, processed food formulations, totally alien 
to the people. 


In the ICDS programme in India, the food supplement 
is offered to all children who happen to be present at the 
centre at the time, and not just to the ‘identified’ 
children only; (the severely undernourished get twice 
the ration). Since, in any case, not all identified 
beneficiaries turn up regularly, in actual practice, this 
arrangement does not imvose greater demands than would be 
the case if supplements Care isceinered only to selected 
beneficiaries with unfailing regularity. As a result, 
the feeding operation, though originally conceived as a 
rehabilatory measure, has in practice become a tool for 
education of mothers and community and for inducing 
mothers to turn up at centres for immunisation and other 
health services. This arrangement is not more wasteful 
than the operation as originally conceived because, it 
must be remembered, that practically all children turning 
up at these centres are drawn from poor communities and 
suffer varying degrees of undernutrition, though some of 
them may not pass the “severity test" at a given point of 
time. We certainly do not suggest that supplementary 
feeding be taken up at all clinics/centres. But if 
resources are forthcoming for limited feeding programmes, 


it may be wiser to use them as a tool for a well-conceived 
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programme.of education of the community on correct child 


feeding practices than as mainly a repair/rehabilitation 


operation. 


The merit of the foregoing strategy: The strategy 
proposed here represents an advance over the present 


situation in two important respects. 


(a) At present, the emphasis appears to be on the 
quantitative aspect - namely the extent of coverage 
irrespective of the competence of the infrastructure and 
available resources to the neglect of the quality and 
reliability of growth-monitoring to the point of missing 
its essential purpose. The present strategy is an attempt 


to shift the emphasis to the quality consideration. 


(p) At present most growth-monitoring operations 
are being carried out as either special programmes or 48 
ad hoc projects (UPGK in Indonesia and Tamil Nadu 
Integrated Nutrition Project in India) outside the Health 
System, The present strategy seeks to provide for growth- 
monitoring a meaningful place within the health system 
without detriment to the other components of that system 
and without introducing undue imbalances into them. The 
present strategy provides for two ‘orders! of growth- 
monitoring, the first order being home-based and utilising 
gimple technology, and the second order in clinies/centres 


using more complicated and sophisticated technology « with 
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this arrangement, the health workers at the clinics/ 
centres will also not be swamped by weighing and charting 
activity to the detriment of other essential duties. 
Growth-monitoring using growth charts will gain accuracy 
and will be more meaningfully related to education and 
follow-up activity. We see, in the long run, far greater 
possibilities of the strategy we propose finding a durable 
place in the health programmes of developing countries 
than some of the more ambitious projects now being 


attempted. 


The strategy suggested here is net without its 
limitations. Firstly, with respect to infants, we are 
still not sure that mid arm circumference measurement will 
prove satisfactory even for the purpeses of initial 
screening and for early detection of growth faltering. 

We need further research on this subject. Till such time 
as we are Breen ground, on this point, it may be prudent 
for the nealth worker not es rely on mid arm circumference 
measure only as far as intants are concerned, but to 
advise their mothers to visit the nearest clinic/centre 

to get their infants periodically weighed. Since infants 
will roughly constitute only around one fourth of under- 
fives population in a village, this arrangement need not 
involve heavy work-load on the health worker or the clinic. 
In any case, infants have to be taken to the clinic/ 


centre for immnisation and with an efficient health 


~209- 


worker, it should not be impossible to persuade them 


to make a few more visits during the year. 


Secondly, the great drawback of clinic based 
growth-monitoring has been that needy children often 
fail to turn up. However, in the strategy proposed 
here, the number of children thee need go to a clinic/ 
centre for weight recording and growth-charting will be 
very small as compared to the numbers that would have 
been involved if weighing and growth-charting of all 
GdeneTees was attempted. Because of the small numbers 
involved, it should be possible for the health worker to 
focus her special attention on the children identified 
by her as being at risk on the basis of her home-based 
arm-circumference measurement, and to persuade their 
mothers to take them regularly to the clinic/centre for 
weight measurements. Thus a satisfactory coverage of the 
needy children could be achieved. Further, if, as we 
are suggesting in the following page, rural schools 
could function as health posts over week-ends with the 
trained staff of clinics/centres in attendance, easier 


accessibility and even better coverage will be assured. 


(3) The use of the rural school systems A major 
objection to the strategy of limiting weighing and growth- 


charts to cl inics/sub-centres could be that these centres 


@ 
are often inaccessible and the ‘aistance cons {deration 
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may act as a disincentive to mothers to visit clinics. 

In order to overcome this, we suggest that the rural 
school could be used as & health post, The argument for 
the use of the rural school as a health-post rests on far 
more important grounds than the distance consideration 


referred to abovee 


Rural school systems in developing countries 
offer attractive possibilities not only for growth- 
monitoring of children, but for promotion of health and 
nutrition programmes among communities. In India, for 
example, there are presently 431,602 rural primary schools 
scattered over the country. The location of the schools 
is such that practically every village has a school 
within a distance of one km. These schools could very 
well serve as “health posts" wherefrom, with minimal 
inputs and with the interaction of health staff from 
health centres and school teachers, meaningful health 
promotion programmes could be organised. This aspect has 
been considered in some detail in a separate publication, 
and @ programme for the use of rural schools for community 
health and nutrition education through school-community 
interaction has been outlined (92). The enlistment of 
the rural school system for health promotion activities 
will greatly enhance the rural outreach of health systems 
of developing countries without much additional investment. 


I 
t will also significantly augment the manpower resources 
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since teachers and pupils of higher classes can in fact 
offer considerable help in health promotion programmes 
including growth-monitoring programmes. In the school 
syllabus and in the time-tables, provision is made for 
what is called “socially-productive work", No work could 
better qualify for this description than health-promotion 
programmes . The education of older pupils in schools on 
the imoortance of adequate diets for growth and development, 
and on simple methods of growth measurement of children 
will prove to be most rewarding. Children can be taught 
and trained to weigh themselves and to take an interest 
in changes in their own weights over a period of time. 
(This operation will not need the expensive Salter scales 
but could he organised with much less expensive indigenously 
fabricated 'bath-room' type of scales.) The presence of 
an older sibling in the family who understands the 
significance of proper growth and its relation to diet 
and nutrition will greatly facilitate the interactions of 
the health worker with the mother. Through such reinforce- 
ment, community health/nutrition education programmes 
could be greatly strengthened. The pupils themselves 
will be better educated, they will get a better under- 
standing of measurements, of the use of graphs and of the 
biological implications of growth and nutritione 

The arrangement we suggest is that rural schools 
could become ‘health posts’ at specific times when parent- 


teacher meetings would take place. At these meetings. 
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health workers from the clinic/centre could be present 

to offer health services including weighing of (pre-school) 
children from the village referred on the basis of earlier 
home-based growth monitoring and chart their growth 
performance. The emphasis at these meetings, however, 
will be on education and services and not on the weighing 
activity which will be restricted only to those children 
referred after home-based screening, and infants. At 
present, the enormous potential offered by the rural 
school system is not being utilised and the educational 
system and the health system at the rural level are 
operating in isolation. Forging of functional linkages 
between the systems will mutually reinforce them and, 

on the one hand, make education socially relevant, and 


on the other hand, improve the outreach of rural health 


services. 


(4) Enlistment of future home-makers: A great 
deal has been said about the involvement and motivation 
of mothers. An even more rewarding approach would be 
the enlistment of the “future home-makers"“, young women 
who are just on the threshold of marriage and motherhood. 
A proposal for involving this most valuable group in 
health and nutrition programmes and development activities 
has been presented in an earlier publication (93). A 
special, broad-based programme of “education for better 
living" aimed at young women between 12-20 years has been 


proposed. Care in pregnancy and lactation, care of the 
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new-born, infant feeding and rearing, child care and 
development, immunisation, care of diarrhoeag etc,, are 
all part of the proposed programme of education, Training 
in simple techniques of growth-monitoring could eesily 

be included in the training in mothercraft and child 
rearing. Since the details of this proposal have been 
presented els-where, they are not discussed further here, 
It is to be hoped that, through participation in such 
education, the next generation of children will not need 
the help of an elaborate state-sponsored, growth-monitoring 
progremme to ensure their nutritional status - that mothers 
themselves would be sufficiently competent and motivated 
to underteke this work and to demand and utilise health 


servicesc. 


(5) The role of medical education and research 
institutions: Medical Colleges and health research 


institutes in developing countries could carry out from 
time to time cross-sectional studies of growth of children 
using weight, height and arm measurements along with diet 
and nutrition surveys in order to obtain further insights 
into the relationships between diet, nutritional status 
and anthropometric indices, and the inter-relationship 
between these different measures and their relative 
merits as indicators of undernutrition, These studies 


ec 
will also help the identification of severely undernourish 
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communities in the population which stand in need of 
intervention in the form of supplementary feeding. 
Feeding programmes could be targeted to children of 
such groups without the need for parallel growth-monitoring 
operations, Data collected from different regional 
surveys through such studies could be periodically 
collated for purposes of national health and nutrition 
planning and could provide an indication of changing 
trends in nutritional status of children. In this way, 
national data needs can be met without continual, 
laborious, growth-monitoring procedures and without 
competing with the far more important task of providing 


individual child health and nutrition care, 


kee aaKK weEKK 


Concluding comment: The promotion of child 
health/nutrition in develaped countries does not depend 
on state-sponsored growth-monitoring operations. The 
fact that these are considered necessary in developing 
countries is a sad reminder of their underdevelopment. 
As long as widespread illiteracy (especially female 
illiteracy), insanitation, and, more than all, poverty, 
persist, state-sponsored operations of this nature 
will be necessary for health promotion. The true index 


of ‘development' will be the attainment of a state when 
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operations of this nature will be wholly redundant; 
when parents will not merely know how to rear their 


children on proper lines but will also command the 


resources to do s3g0. 


7. SUMMARY 


14) Growth-monitoring is a useful measure which 
can significantly contribute to the promotion of child 
health and nutrition. in this study, a critical review 
of the global experience in the use of growth charts has 
been attempted. The review is based on published and 
unpublished reports, consultations and correspondence 
with health and nutrition workers in different parts of 


the world and on actual field studies as well. 


2) The technology for growth-monitoring that is 
being most widely promoted is that of weighing and chart- 
ing serial weight-for-age readings. The successful 
application of this technology, however, calls for certain 
essential requisites. In many ongoing growth-monitoring 
programmes in developing countries which use this technology, 
it would appear that these basic requisites are currently 
not being adequately fulfilled. In such situations, 
growth-monitoring may be generating a lot of inaccurate 


and unreliable data, and may not be followed by appropriate 


remedial action. 


3) There are many logistic problems and deficiencies 
in the weighing procedure and use of growth charts. These 
start with the procurement of weighing scales, their 


transport and servicing. There are also deficiencies in 
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the taking of weights, recording and charting of growth 
data by health workers. The greatest difficulties 
appear to be with respect to interpretation of growth 


data and with the institution of follow-up health action. 


4) Growth-monitoring is no more than a diagnostic 
technology. It is not an end in itself. It can be 
justified only if it leads to positive action, resulting 
in improvement in child health and nutrition. The 
major concern in most ongoing growth-monitoring programmes 
currently appears to be with Seatac on of weighing 
and charting, and with the achievement of “wide coverage". 
Such excessive preoccupation with the mechanics of 
weighing and charting without corresponding attempts 
to interpret the findings and initiate appropriate action 
tends to reduce these operations into formal weighing 


rituals. 


5) A review of some ongoing growth-monitoring 
programmes using weighing and growth-charting techniques 
suggests that these programmes have been initiated at 
great cost, without adequate preparation and training of 
the health. workers, and without adequate attention to the 
basic requisites for proper monitoring and, more importantly. 
for follow-up. Tne cost factor in relation to the total 
health budget of the concerned developing country has 


rarely been given adequate consideration. That growth- 


-218- 


monitoring is only a part of an integrated system and 

will be wholly futile if other parts of the system are 
nonexistent or inadequate, has not been fully recognised. 
Before any developing country undertakes growth-monitoring 
using the expensive technology being advocated, it is 
important to ensure that the basic requisites for a 
complete and meaningful operation are on the ground. 
Otherwise, expenditure incurred will be inf ructuous. 

The over-enthusiastic promotion of growth monitoring 
techniques involving weight measurement and growth charts 
in situations where the basic requisite infrastructure 

for such operations does not exist could well result in 

a backlash of disillusionment with growth monitoring 

per se. This would be most unfortunate because simplified 
and properly executed growth monitoring can pay important 
dividends for child health, Agencies which support 
growth-monitoring operations in developing countries 
should be equally ready to provide support to facilities 
for follow-up action. More importantly, they should be 
building up indigenous expertise which will make growth 
monitoring possible within national resources, Otherwise, 


‘growth monitoring’ will languish when external support 
is withd rawne 


6) Growth-monitoring has two major objectives - 


(1) the early identification of growth faltering and (2) the 
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facilitation of health worker-mother interactions and 
nutrition education. At present, these two objectives 

do not appear to be receiving adequate focus. The major 
concern in growth monitoring operations at present seems 

to be the identification of ‘beneficiaries' for supple- 
mentary feeding operations - the beneficiaries generally 
being those in severe grades of undernutrition. This 
strategy is questionable. Growth-monitoring should not 

be a mere adjunct of operations aimed at “child survival", 
but should be part of a broader strategy aimed at promotion 
of child health/nutrition. For this purpose, the emphasis 
mast shift to early detection of growth-faltering. The 
objective of educating mothers seems to have been largely 
lost sight of, possibly because time-consuming weighing 
and charting procedures leave little time for relaxed 
interaction between health workers and mothers. While 
training and motivation of workers in the technique of 
growth-monitoring is emphasised, emphasis on training in 
nutrition education - with respect to content and methodology - 
is lacking. ‘The result is that most health workers do not 


really know what to do with their growth data. 


7) At present, growth-monitoring using weighing 
and growth charts is being undertaken largely in special 


programmes and has not become part of the regular agenda 
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of the health systems ge er developing countries. The 
inputs in some of these special programmes are so high 
‘that their replicability on a country-wide scale and on 
a long-term basis appears doubtful, Currently most of 
these programmes are being sustained through substantial 
foreign support, raising the question of what might 
happen when such axternal support is withdrawn. The 
imoortant consideration that a programme's scale and 
technology must be adapted to suit local requirements 


and capabilities has not received sufficient attention. 


8) Growth monitoring ising weighing and growth 
charts has been successfully carried out in some small- 
scale projects with dedicated leadership and supervision. 
But these models may not be capable of replication in 
large-scale governmental health systems. The health 
systems of developing countries are at various levels 
of ‘development’. A rigid uniform pattern of growth- 
monitoring should not be advocated for all countries. 

The pattern must be adapted to suit local capabilities. 
Elaborate weighing and charting on Road-to-Health Cards 
may not be possible in all situations. Indeed, they may 
not even be necessary. Less Complicated, less cumbersome, 
and less time-consuming technologies could be adopted in 
situations where the health infrastructure is relatively 


weak. Even if these adaptations are less sensitive, the 
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overall results from their use may be better, Proper 

use of "less sensitive" procedures may yield more reliable 
data than improper use of “more sophisticated" techniques, 
Furthermore, the criterion of success at present seems to 
be the quantitative and not the qualitative dimension,’ 
Too much obsession with the extent of coverage to the 


relative neglect of quality of coverage will do child 
health and nutrition no good. 


9) The cost factor is also important. The 
estimated cost of some of the ongoing growth-monitoring 
operations using weighing and growth-charts in developing 
countries (which may initially be partielly defrayed 
by assistance from international and bilateral sources )} 
constitutes a high proportion of their overall national 
health budgets. Such 'unreal' exercises can have no 
future, This consideration underscores the need for 
‘adaptation‘ and 'simplification' of growth-monitoring 


procedures. 


10) On the basis of these considerations, a 
gtrategy of growth monitoring which may be appropriate 
to developing countries has been suggested in this Report. 
The objective of individual surveillance of all under- 
fives in the country with weighing and growth charting 
seems unrealistic and unnecessary. It seems advisable 


not to promote a growth-monitoring technique which involves 
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frequent weighing and growth-charts at the village or 

home levels. Instead, the technique of mid-arm circumference 
measurement may replace weighing and growth charts at the 
home and village level. This has the advantages of being 
potentially within the competence of and resources of 


the health systems of developing countriese 


41) Growth-monitoring using weighing and growth 
charts would be appropriately carried out at clinics and 
sub-centres where special facilities and trained staff are 
provided. Proper facilities must be provided at this 
level not only for crowehemonl toring but for follow-up 
services, At these centres the objective should not be 
individual surveillance of all children, Sut follow up 
of cases identified as ‘at risk' at the home level by use 
o£ mid arm circumference measurements and referred to 


these centres for special attention. 


12) The enlistment of the rural school system 
for preventive and promotive community health and 
nutrition activities may prove rewarding. The school 
system has some obvious advantages which should be 
exploited for the promotion of child health/nutrition 
programme. Rural schools could become health posts at 
which parents, teachers and health workers interact and 
health education and health services are provided. CGrowth- 


monitoring in ‘selected children’ using growth charts 
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can be carried out by/ school children so that ultimately 


education and health objectives are mutually reinforcing 


13) The real key to child health in developing 
countries lies in the promotion of female education, A 
programme of “education for better living” has been 
suggested as a poszinle model for educating young women 
on the threshold of marriage and mothe rnood in the 
essentials of child health and nutrition, Training in 
simple techniques of growth-monitoring could very well 


form part of such education. 


14) The foregoing narration of the current 
Geticiencies in growth-monitoring and the criticisms 
should not obscure the fact that growth-monitoring 
programmes have provided a new focus on the nutrition 
problems of children in developing countries. Tney 
have imparted a new impetus to Sautrition movements” 
in these countries. Nutrition has occupied 4 ‘hack seat’ 
in the nealth system of developing countries for tar 
too long. Growth-monitoring, if conducted on the right 
lines and with the appropriate, simple technology, could 
well provide the means for correcting this unfortunate 
situation, on the other hand, time-consuming, complicated 
and expensive tachnologies, far beyond the resources of 
developing countries, will be counterproductive. The 


deficiencies pointed out in this Report should not be 
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construed as arguments against growth-monitoring, but 


rather as arguments in favour of promoting and strengthening 


growth-monitoring operations on the right lines so that 
their true objectives are realised. 


1) 


2) 


3) 


4) 


5) 


6) 


7) 


8) 


9) 


10) 


11) 


8, REFERENCES 


Seoane, N. and M.C, Latham (1971) "Nutritional Anthropo- 
metry in the identification of Malnutrition in Childhood” 
J. Trop. Pediatr. 17, 98. : 


Waterlow, J.Ce, Re Buzina, W. Keller, J.M. Lane, M.Z, 
Nichaman and J.M. Tanner (1977) "The Presentation and 


‘Use of Height and Weight Data for Comparing the 


Nutritional Status of Groups of Children under the Age 
of 10 years." Bull. W.H.O. 5S, 489-498, 


Visweswara Rao, K., P.J. Reddy, T.P. Narayanan and V, 
Subhadra Devi (1979) “Discriminant Function Analysis - 
a Case Study for an Evaluation of Various Forms of 
Protein - Energy Malnutrition“. Ind. J. Med. Res. 49, 
99-108, 


Graitcher, P.Le and E.M. Centry (1981) “Measuring 
Children: One Reference for All". Lancet 414i, 297-299. 


Stephenson, L.S., M.C, Latham and J. Jansen (1983) 

"A comparison of Growth Standards: Similarities between 
NCHS, Harvard, Denver and Privileged African Children 
and Differences with Kenyan Rural Children" (Ithaca, 
N.Y¥., Cornell International Nutrition Monograph 

Series, No.12). 


Habicht, Je, Re Martorell, C. Yarbrough, R. Malina and 
R. Klein (1974) "Height and Weight Standards for Pre- 
school Childrens How Relevant are Ethnic Differences 
in Growth Potential?" Lancet 4, 611-615. 


Stuart, H.C. amd S.S. Stevenson (1959) “Physical Growth 
and Development” in W. Nelson ed, Textbook of Pediatrics 
(Philadelphia, Saunders, 7th ed) P 12-61. 


Tanner, Js, Re Whitehouse and M, Takaishi (1966) 
"Standards from Birth co Maturity for Height, Height 
Velocity and Weight Velocity: British children I". 
Arch. Dis. Childhood 41, 454. 


World Health Organisation (1978) Reference Data for the 
Weight and Height of Children (Geneva, World Heal th 
Organisation, Nut/78.1). 


Eusebio, J.S. and M. Nube (1981) “Attainable Growth *, 
Lancet ii, 1223. 


ider- 
Goldstein, H., and J.M, Tanner (1980 “Ecological Cons re 
ations in the. Creation and Use of Child Growth Standards ‘« 
Lancet i, 582-585. 


12) 


13) 


14) 


25) 


16) 
17) 


18) 


19) 


20) 


21) 


22) 


23) 


-226— 


Seth V., Ke Sundaram and M, Gupta (1979) "Growth 
Reference Standards for Developing Countries". J. Trope 


Indian Council of Medical Research (1972) Growth and 
t of Indian Infants _ and Children 


Physical Develo 
(New Delhi, Indian Council of Medical Research) « 


Gomez, F., R. Galvan, 5. Frenk, J. Cravioto, R. Chavez 
and J. Vasquez (1956) "Mortality in Second and Third 
Degree Malnutrition". J, Trop. Ped. 2, 77. 


Jelliffe, D., (1966) The Assessment of the Nutritional 
Status of the Somemun sey Geneva, World Health Organisation, 
Monograph Series No.53). | 


Indian Academy of Pediatrics. 


Morley, D. and M, Woodland (1979) See How They Grow 
(Londons Macmillan Press Ltd.) 


World Health Organization (1978) A Growth Chart for 
International Use and Child Health Care Guidelines 

for Primary Health Care Personnel (Geneva, World Health 
Organization). 


FAO/UNICEF/WHO Joint Expert Committee on Nutrition 
(1976) Methodology of Nutrition Surveillance (Geneva, 
World Health Organization, Technical Reports No.593). 


McLaren, D. and We. Read (1972) “Classification of 
Nutritional Status in Early Childhood". Lancet ii, 146. 


Gopalan, C. (1984) “Classifications of Undernutrition - 
Their Limitations and Fallacies" NFI Bulletin 5, No.2. 


Chen, L.C., A.KeMeA. Choudhury and S.L. Huffman (1980) 
“Anthropometric Assessment of Energy Protein Malnutrition 
and Subsequent Risk of Mortality among Preschool-aged 
children". Am. J. Clin, Nut. 33, 1836-1845. 


Kielmann, A.A. and C. McCord (1978) "“Weignt-for-Age as 
an Index of Risk of Death in Qiildren". Lancet i, 


' 1247-1250. 


24) 


25) 


Shah, P.M., A. Junnarkar, R. Khare and V. Dhole (1976) 
Community-wide Surveillance of ‘At risk‘ Under-fives 


in Need of Special Care". J Trop. Ped and E 
Beir aa ies . a nv. Child 


Morley, D, (1973) Pediatric Priorities in the Developing 
World (London, Butterworth). - : 


26) 


27) 


28) 


29) 


30) 


31) 


32) 


33) 


34) 


35} 


36) 


37) 


-227— 


McDowell, I, and D. Clayden (1974) “Measuring the 
Recovery Rates of Malnourished Giildren from their 
Weight Gains. Part I: Review of Existing Methods; 
and IIs Discussion of a New Technique”. J,Trop. 
Ped. Envir. Child Health 20, 251-255 and 256-260. 


Government of Tamil Nadu (1979) World Bank-assisted 
Tamil, Nadu Integrated Nutrition Project Plan of 


Operations, #mnex 6 pp 58-66. 


Morley, D. (1977) "Growth Charts - “curétive" or 
preventive?" Arche Dis. Childhood 52, 395-398. 


Cutting, WAM. (1983) “Nutritional Rehabilitation" 
in Me. Laren, D.S. ed. Nutrition in the Commun i ty 
2nd ed. (London, John Wiley and Sons). 

Solon, Fe, (1983) “Growth Charts: Philippine 
experience". Discussion paper presented at the 


XVII International Congress of Pediatrics, Manila, 
Philippines, Nov. 1983. 


Tremlett. Ge, He Lovel and D. Morley (1983) “Guide- 
lines for the Design of national we ight-for-age 
srowth charts". Assignment Children 61/62, 143-1756 


American Public Health Association (1981) Growth 
Monitoring (Washington, D.C., American Public Health 
Ascociation). 


Nabarro, D. and S. McNab (1980) "A simple new 
technique for identifying thin children®, J, Trope. 
Med. Hyge 83, 21-33. 


Anderson, M. (1979) “Comparison of Anthropometric 
Measures of Nutritional Status in Preschool Children 
in Five Developing Countries". Am. J. Clin. Nut. 

32, 2339. 


Shakir, A. (1978) “The Surveillance of Protein Calorie 
Malnutrition by simple and economical means". J. Trop 


Sommer, A. and M.5. Loewenstein (1975) Nutritional 
status and mortality: a prospective validation of the 
QUAC-stick" AMe Py Clin. Nute 28. 287 6 


Fajans, P. and H. Sudiman (1983) “The Indonesian 
National Family Nutrition Improvement Programme 
(UPGK)* (Mdmeo). 


38) 


39) 


40) 


41) 
42) 
43) 
44) 
45) 
46) 
_ 47) 


48) 
49) 


50) 


51) 


52) 


53) 


54) 


-2208- 


Soejatni, Dra. (1981) ‘Pamily Planning Nutrition 
an Nae sme Program in Bali, Indonesia" (Jakartaés 
National Family Planning Coordination Board) (Mimeo) . 


Mid-Project Evaluation Village Family Planning/Mother 
Child Welfare, USAID-Indonesia Project (November 1982). 


Haran, EGP (1983) "Some Ohservations on the Integrated 
Nutrition - Family Planning Program in East Java", 
(Mimeo) and “The Integrated Nutrition - Family Planning 
Program in East Javat Some Experiences and Results ”* 
(Mimeo ). 


Kimati, V. (1984) Personal Communication. 

Morley, D. (1984) Personal Communication. 
Randiramanana, (1984) Personal Communication. 
Bailey, (1984) Personal Cormunication. 

Gabr, (1984) Personal Communication. 

Cowan, B. (1984) Personal Communication. 

Agarwal, D.K, (1984) “Comments on the use of Growth 
Monitoring in providing Primary Heaith Care to 
Underfive Children", Personal Communication. 

Kumar, V. (1984) Personal Communication. 

Wilkinson, KeNe (1982) "A Damping System for Under- 
Fives Weigh Scales". Trans.Roy. Soc. Trop. Med. and 
Hygiene, 76, 77-78. | 


Child-in-Need-Institute (1984) Report of Trainers 
Workshop (Mimeo). 


Rohde, J.E., D. Ismail and R, Sutriano (1975) 
"Mothers as Weight Watchers The Road to Mild Health 
in the Village". J. Trop Ped. Envir. Child Health 
21, 295-297, 


Arole, R. (1984) "Monitoring of Child Nutrition 
Through Weight Cards", Personal Communication. 


Woodland, M., and M, Kelly (1979) “Nurses Study Growth 


Charts". J Trop. Ped. and Envir, Child Health 25, 
139-142. aa 


Nutrition Foundation of India (1984) Report of a 
Consultation held on the use of Growth Charts (Mimeo). 


-229— 


55) Joseph, A. (1984) Personal Communication. 
56) Bailey, K. (1984) Personal Communication, 
57) Ghosh, S. (1984) Personal Communication. 

58) Karyadi, D. (1984) Personal Communication. 


59) Anandalakshmy, S. and N. Sindhu (1984) Growth Charts: 
Perceptions of Women from Different Educational and 
7 aaa Levels (New Delhi, Lady Irwin College) 
Mimeo). 


60) Gopaldas, T. et al (1975) Project Poshak (New Delhi, 
CARE-India) Vol.2 


61) Das, D. J. Uhanoa and B. Cowan (1982) "Exclusive 
breastfeeding for six months - An Attainable Goal 
for Poor Communities" Bull. Nut. Found. India 
(April 1982) p.3-6. 


62) Gopalan, C. (1982) “The Nutrition Policy of Brinkmanship" 
Bull. Nut. Found, India (Oct. 82). 


63) Tremlett, G. (1983) Comments of Growth Charts (Paper 
presented at the UNICEF Regional Staff Meeting, 
New Delhi) Mimeo. 


64) Waterlow, J.C. A. Ashworth and M. Griffiths (1980) 
"Paitering in Infant Growth in Less Developed 
Countries", Lancet ii, 1176-1178. 


65) Patowary, A.C. (1984) Personal Communication. 
66) Dhanamitta, Sakorn (1984) Personal Communication. 


67) Tandon, B.N. "Management of Severely Malnourished 
Children by Villace Worker in I.C.D.S. in India" 
J. Trop. Pediatrics (in press). | 


68) Wijgae Ace Ue Vyas, Ae Vyas, Ve Sharma. Ne Pandya 
and D. Nabarro (1983) “Feeding, Illness and Nutritional 
Status of Young Children in Rural Gujarat", Hum Nut? 
Clin Nut 37C, 255-269. 


69) Chittchang, U. 9 Song Witch Uti, S. Tamachotipong 
and A. Valyasevi (1983) "Nutrition surveillance us ing 
growth chart in North east villages, Ubon, Thailand: 
Short communication presented at the IV Asian Congress 
of Nutrition. 


-230— 


70) gicnart MM. (1976) “Growth of Zambian children". 
Trans. Roy. Soc. Trop. Med. and Hygiene 70, 
426-432. 


71) Cbaguidi-Louya Rose (1984) “Recherche Operationelle 
sur les methodes d'action Nutritionelle dans leo soins 
de Sante primaires en Republique Populaine an Congo 
Mimeoe 


72) Rao, N. Prahlad (1984) Personal Communication. 


73) Vijayaraghavan, K. and J, Gowrinath Sastry (1976) 
"Efficacy of arm circumference as 4 substitute for 
weight in asséssment of protein-calorie malnutrition" - 
Ann. Human Biol. 3, 229-233. 


74) Dayal, M.S. (1984) Personal Communication, 
75) Echeverri, M. (1984) Personal Communication. 
76) Nabarro, D. (1984) Personal Communication. 


77) Nabarro, D. (1983) Influences on the Growth of 
Children (Cbservations from Nepal) Paper prepared 
for a WHO Meeting on the Purpose, Use and Mter- 
pretation of Anthropometric Indicators of Nutritional 
Status (Mimeo). 


78) Nabarro, D. (1983) “The Growth Chart--An attractive 
concept but how widely can it be applied?" Paper 
prepared for UNICEF, Mimeo. 


79) Brabin, L., B. Brabin and L. Liborn (1983) "Referral 
of children for Nutritional interventions in an 
Under-fives Clinic - Would weight-for-Height 
Assessment help?™ Mimeo. 


80) Keller, W and C.M, Fillmore (1983) “Prevalence of 
protein-energy malnutrition" World Health Statistics 
Quarterly 36. 

81) National Nutrition Monitoring Bureau (1977) Report 


for the year 1976 (Hyderabad, National Institute of 
Nutrition), 


82) Gopalan, C. (1983) “Small is Healthy"? For the poor, 


ioe for the rich", Bull. Nut, Found. India (Oct.83), 


83) 
84) 


85) 


26) 


87) 
a8 ) 


39) 


90) 
91) 
92) 


93) 


-231- 


Steveny, J. (1982) “Standardised interpretation of 
under-5s weight curves“ - Tropical Doctor 12, 133-135. 


Patel, P. and T. Gopaldas (1984) “Evaluation of the 
Ability of Anganwadi workers", (Type-script). 


Government of Tamil Nadu (1983) “Revised Report on 
Evaluation of TINP (Nutrition Component) in the 
Pilot Block (Phase I)" (Madras: Evaluation and 
Applied Research Department) Mimeo. 


Underwood, B.A. (1983) “Supplementary Feeding 
Programs in Indonesia", (Cambridge Mass, International 
Pood and Nutrition Program, Mimeo. 


Philip, M, (1984) Personal Communication. 


Pryosusilo, A. (1984) "The weight for age grapht An 
asset or a burden” Vibro 39, 16-17. 


Srilatha, V. (1984) - (a).,Use of Growth Charts as a 
tool for improving Nutritional Status; (pb) Limitations 
of Nutrition Monitoring and use of Growth Charts? 

(c) Achievements in Nutrition Intervention. 


Chavez, A. (1984) Personal Communication. 
Rao, Ke Someswara (1934) Personal Communication. 


Nutrition Foundation of India Scientific Report-3- 
“Nutrition and Health Education through the Rural 
School System” - 1984. 


Gopalan, Cs. (1984) “Home Science and Vocational 
Training for Rural Girls: A Proposal", Bull. Nut. 
Yound. India, 5, Nowls 


9, APPENDICES 


9.1. Appendix I ~ Scientists Consulted 


1) Rajaratnam Abel, Rural Unit for Health & Social 
Affairs, Tamil Nadu, India. 


2) Alan Berg, The World Bank, Washington DeSF dBA « 
3) D. K. Agarwal, Department of Paediatrics, Institute 
of Medical Sciences, Banaras Hindu University, 

Varanasi, | Indiae 


4) Mary Ann Anderson, U.S, Agency for International 
Development, New Delhi, India. 


5) Re S. Arole, Comprehensive Rural Health Project, 
Jamkhed, Maharashtra, India. 


6) K. V. Bailey, Joint FAO/WHO/OAU Regional Food and 
Nutrition Commission for Africa, Accra, ana. 


7) Meera Chatterjee, Cantre for Policy Research, New Delhi, 
India. 


8) S. N. Chaudhuri, Child-in-Need Institute, Celcutta, 
Indiae 


9) Adolfo Chavez, Institute Nacional de la Nutricion, 
Salvador, Mexico. 


10) Lincoln Chen, Ford Foundation, New Delhi, India. 
11) Robert Cook, MCH Unit, WHO, Geneva, Switzerland. 


12) Betty Cowan, Christian Medical College, Ludhiana, 
India. 


13) Sakorn Dhanamitta, Ramathibodi Hospital, Faculty of 
Medicine, Bangkok, Thailand, 


14) Silvestre FPrenk, Centro Medico Nacional, Mexico City, 
Mexico. . 


15) M. K. Gabr, Department of Pediatrics, University of 
Cairo, Egypt. 


SS ss sss Ss SSS sss SS 


* Undertook visits to several ICDS blocks for this study 
and presented a report, 


-233- 


16) Tara Gopaldas, Faculty of Home Sciences, M.S, 
University, Baroda, Gujarat, India. 


17) James A, Greene, World Bank, Washington, D.C,, U.S.A. 


18) Jean-Pierre Habicht, Cornell. University, Division of 
Nutritional Sciences, Ithaca, New York, U.S.A. 


19) Yngve Hofvander, Department of Paediatrics, University 
Hospital, Uppsala, Sweden, 


20) G. Ibrahim, Institute of Child Health, London, U.K, 


21) D, Be. Jelliffe, School of Public Health, University 
of California, Los Angeles, U.°.A. 


22) Mary Johnston, Yayasan Indonesia Sejahtara (YIS), 
Solo, Indonesia. 


23) Abraham Joseph, Department of Community Health, 
Christian Medical College, Vellore, Tamil Nadu, 
Indias 


24) D. Karyadi, Department of Kesehatan R.1., Bogor, 
Indonesia. 


25) K. K, Kaul, Department of Paediatrics, Medical 
College, Jebalpur, India. 


26) Vijay Kumar, Department of Community Medicine, Post- 
graduate Institute of Medical Education & Research, 
Chandigarh, India. 


27) Michael C, Latham, Division of Nutritional Seiences, 
Cornell University, Ithaca, New York, U.S.A~ 


28) Miguel D. Lopez, Social Science Research Division, 
Nutrition Center of the Philippines, Manila, Philippines. 


29) F. Monckeberg, Nutricion Y, Technologia de los 
Alimentos, University of Chile, Santiago, ile. 


30) David Morley, Institute of Child Health, London, U,K. 
31) W. Henry Mosley, Ford Foundation, Jakarta, Indonesiae 


32) Daleep Mukherjee, Rural Unit for Health & Social 
Affairs, Tamil Nadu, India. 


*¥ Undertook a special study of the use of growth charts 
by anganwadi workers in Gujarat for this study. 
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33) David Nabarro, Save The Children Fund, Xathmandu, Nepal. 


34) Vijayakrishnan Nair, Nutrition Adviser, WHO, Western 
Pacific Region, Manila, Philippines. 


35) Comlan A. A. Quenum, Regional Director, WHO Regional 
Office for Africa, Sraszavilie, Congo. 


36) Ch. Randriamanana, Regional Officer, WHO, Regional 
Office for Africa, Srazzaville, Conde. 


37) N. Prahlada Rao, Deputy Director, National Institute 
of Nutrition, Hyderabad, India. 


38) Ke S. Rac, Former Director, Division of Nutrition and 
Public Health, WHO, Sasterm Mediterranean Regional 
Office, Alexandria, Egypt. 


39) P.S.S. Sundar Rao, Christian Medical G@llege, Vellore, 
Tamil Nadu, India. 


40) Jon E. Rohde, Management Science for Health, Port-Au- 
Prince, Haiti. 


41) Florentino Solon, Nutrition Centre of the Philippines, 
Manila, Philippines. 


42) P. EB. Soysa, Department of Paediatrics, University of 
Sri Lanka, Colombo, Sri Lanka. 


43) S. G. Srikantia, Postgraduate Department of Food & 
Nutrition, University of Mysore, Mysore, India. 


44) Lani S, Stephenson, Division of Nutritional Sciences, 
Cornell University, Ithaca, New York, U.S.A. 


45) Aree Valyasevi, Institute of Nutrition, Bangkok, Thailand. 


46) F. E. Viteri, Pan American Health Organisation, 
Washington D.G, U.S.A. 


47) Joe D. Wray, Center for Population and Family Health, 
Columbia University, New York, U.S.A. 
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9s2. Participents in the Consultation Meeting 


1) D. K, Agarwal, Department of Preventive & Social 
MeGicine, Imetitute of Medical Sciences, Sanarzs 
Hindu University, Varanasi. 

2) 3. Anandalakstmy, Lady Irwin College, Hew Delhi, 


3) BR, 3, Arole, Comprehensive Rural Health Project, 
Jeamkhed, Marareshtra, 


4) Mecra Chatteries, Centre for Policy Research, 
Gew Delni, 


5) Betty Cowan, Christian Medical Gollece, Ludhiana. 
6) Ghanti Ghosh, New Delhi. 


7) Abraham Joseph, Community Health Department, 
Gairistian Medical College, Vellore, 


8) Vijay Xumer, Department of Community Medicine, 
Postocracuate Institute of Medical Education & 
Feséarch, Chandigarh. 


9) David Nabarro, Save The Giildren ?und, Kathmandu, 
Herval. 


10) A, CC. Patowary, Department of Preventive & Social 
Medicine, Geuhati Medical College, Dispur, Geauhati. 


11) Molly Philip, Department of Preventive & Social 
Medicine, Medical College, Trivandrum. 


12) ¥. Srilatha, Rurel Unit for Health & Social Afiairs, 
Tamil Madu, 


*® Could not participate in the meeting but 
held separate discussions the following day. 
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